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Simple construction designed 
for maximum efficiency and long 
life. 


Proven service Dunlop 
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Viscount, Vanguard, 
Britannia, Argus, 
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tary 


Manufactured, distributed 
and serviced Dowty Equip- 
ment Canada Limited under 
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Dowty and Dunlop service 
throughout the world. 
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make your design 


your new product design require elastomeric 
material with special characteristics? 


can assist you developing and manufacturing custom 
elastomeric parts—molded and bonded—to meet the most 
rigid specifications. Various combinations the above 
properties can incorporated satisfy unusual designs, 
special configurations, severe operating conditions. 


capabilities include thorough knowledge all modern 
elastomers, special skills creating custom formulations, 
complete testing and production facilities and exceptional 
success solving difficult assignments. Superiority the 
rubber-to-metal bond common knowledge. 

For custom-built elastomers translate your idea into 


profitable new product, contact the nearest Railway Power 
Sales Office. 


ideas work 


Pow, 


NEW GLASGOW QUEBEC MONTREAL NORANDA 

NORTH BAY OTTAWA TORONTO HAMILTON 

WINDSOR SAULT STE MARIE WINNIPEG 
CALGARY EDMONTON VANCOUVER 


j 
i 


DRAMAT 
ANSWER 
THE 


CARGO 
DILEMMA 


Many air carriers, striving answer perplexing questions 
presented growing air cargo industry, are facing basic 
decision: should they convert outmoded piston engine 
passenger equipment and put air cargo routes? 
Should they order proposed cargo jets with 100,000 Ib. pay- 
loads? Should they wait for further turbo-fan evaluation 
before making their air cargo plane commitments? 


Forty Four, offers simple, practical answer these 
vital questions. optimum-size, all-new, all-cargo 
turbo-prop airplane that, terms productivity, vastly 
superior converted piston engine equipment, and one 
that offers, comparison with the big jets, payload 
capacity not unrealistically high for profitable opera- 
tions during the Furthermore, the Forty Four suffers 
little operating penalties due runway limitations, 
and there will community noise problems. 


The Canadair Forty Four has productivity two three 
times that converted piston aircraft, the same cost per 
airplane mile, and has profit potential that will quickly 
recover any losses disposal piston engine aircraft now 
being used contemplated for cargo usage. the other 
hand, the Forty Four, with payload capacity 65,000 Ibs. 
and low break-even point, ideally matched the natural 
expansion the cargo market, and will begin immediately 
operate profitable load factors. 


The Canadair Forty Four flying nowandisin production for 
the three largest all-cargo carriers the United States, and 


can introduced into existing fleets early 1961. 

The Canadair Forty Four can operate and out all air- 

ports presently used four-engined piston-powered air- 

craft. For example, such important airport Midway, 

Chicago, with only 6400’ runways, the Forty Four can take 

off with 90% its maximum payload and fly non-stop 

San Francisco. 

Sophisticated design features, including swing tail and inte- 

handling equipment, slash directand indirect costs. 

Step-by-step savings and economies inherent the 

Canadair Forty Four, combined with its very attractive price, 

let precious capital dollars work for better return quicker 

than other equipment. 

Canadair, the specialist air cargo, proposes the Forty Four 

the answer air cargo’s biggest dilemma. 

Principal Features the Canadair Forty Four 

Low prime cost—price less than the price 
proposed jets. 

Low operating costs—estimated $1.30 per aircraft 
mile, and less than per ton mile. 


Right size for the present payload capacity 
ideally matched forecasted requirements. 

noise problems—confirmed during present 
flight testing. 

airport runway limitations—every major airport 
open the Canadair Forty Four. 

Growth potential—able grow with the market. 


Available for delivery January 1961. 
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boys” form one the finest 
design teams the aviation business. 
closely-integrated group specialists have 
outstanding record designing products 
meet new requirements and modifying 
units fit new applications. Products are 
developed environmental testing. Fully- 
equipped physical metallurgical and chemical 
laboratories having RCAF approval. 


manufacturing division contains com- 
plete line departments staffed special- 
ists and equipped with the most modern 
machines and test tools available. Aircraft 
and industrial products are fabricated, some 


Recently expanded facilities permits 
AEL offer overhau! instruments, 

and electronic equipment with 
absolute minimum turnaround time 
increase The high standard 
precision workmanship overhaul due 
modern tools and test equipment and ideal 
new plant conditions. 
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DEFENCE RESEARCH BOARD’S SATELLITE 


mock-up the “top-side satellite. This 
satellite will weigh about 200 and about 
diameter. The multi-faced ring will covered with 
solar cells used power the installed electronic equip- 
ment. Long whip-like antennas will extended after 
the satellite orbit. (See pages and 88) 
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CANADA’S PARTICIPATION 


eighty years ago when polar regions the 

Arctic were being explored, one the explorer 
scientists trying organize the first International 
Polar Year emphasized again and again that exploration 

without precise scientific measurements the new 
environment was value all. The terrific appeal 
that space science has the public, and its useful com- 
mercial possibilities, makes advisable emphasize the 
objective that early explorer. The important thing 
get more exact knowledge the strange environ- 
ment which now becoming accessible. Getting there 
first having been there not nearly important 
the extent knowledge gained and reported. Friendly 
rivalry attaining this objective excellent thing 
and, present, when this reaches point where the 
political and public interest great enough some 
give almost unlimited financial support, 
scientific and technological advances occur un- 
precedented rate. 

gradually being realized that achievement can 
value only when the scientific results are presented 
openly and way that they can discussed and used 
experts the world over. This very fact makes pos- 
sible for scientists any country, matter how small, 
take part. For instance, theoretical astrophysicist can 
make important advances the study perturbations 
satellite orbits with more equipment than data may 
get from launching countries and some paper and pencils. 
number have already done so. 

Canada’s position this field intermediate one. 
have been intimately concerned for many years with 
what might now termed “nearby space”, that is, 
search for better understanding the ionosphere, the 
aurora and other interactions the earth’s magnetic 
field with the plasma surrounding the earth’s atmosphere. 
Our geographic position this regard considerable 
scientific importance. This because many the in- 
teresting upper atmosphere and nearby space effects 
centre around the polar area the earth’s magnetic field. 

The only readily accessible areas within polar regions 
magnetic activity (which have profound practical 
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effects communication well academic scien- 
tific interest) are Canadian territory and have 
considerable responsibility regard scientific measure- 
ments the Canadian north. quite out the 
question forbid the acquisition scientific knowledge 
because national sovereignty over such important 
areas. For this reason welcomed the United States 
activity setting rocket range Churchill for 
scientific purposes during the International Geophysical 
Year. also natural that our scientists, who have long 
been concerned with the physics the upper atmo- 
sphere aurora and ionosphere heights, should take 
active part practical measurements facilities become 
available either cooperation with our neighbours 
our own efforts our capabilities grow. 

For many years there will gap between balloon 
measurements heights about and the 
lowest practical satellite orbit about 200 km. This 
particularly important and interesting range altitudes 
the environment the upper atmosphere. Our con- 
tribution for the present can largest concentrating 
this region. scientifically important northern 
areas and reasonable rocket program which Canada can 
afford can carried out our own well 
cooperation with United States groups. 

While this seems good immediate objective should 
not inhibit from expanding our ideas suggest satel- 
lite loads for United States satellite experiments fields 
like the ionosphere where Canadian work has been well 
recognized. developing our own program with 
peaceful scientific objective and our own tools (rockets 
and equipment) carry out our important northern 
areas, not only will contribute something the ad- 
vancement world-wide knowledge but will get some 
experience this field space technology which 
quite likely have appreciable effect our scien- 
tific and industrial future. 

Dr. Rose 

Chairman 

Associate Committee Space Research 
National Research Council 
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DEFENCE RESEARCH BOARD’S SATELLITE 


April, 1959, the Defence Research Board and the 
National Aeronautics and Space Administration an- 
nounced acceptance NASA proposal the De- 
fence Research Telecommunications Establishment for 
joint satellite experiment. 

Initially, DRTE proposed that instrumentation de- 
signed investigate the top layers the ionosphere 
included NASA satellite conducting other experi- 
ments. Further consideration strongly suggested the 
advisability employing all the space complete 
satellite for the Canadian experiment. NASA agreed 
this proposal and, for logistic reasons, 
was decided that DRTE should construct the satellite 
shell well its instrumentation. 

launched late 1961 Vandenberg Air Force 
Base means three-stage Thor-Delta rocket pro- 
vided NASA, the experiment will designed 
achieve two objectives. 

Firstly, the satellite will examine and record funda- 
mental scientific information about the structure upper 
levels the ionosphere using radio sounder above 
the ionized layers. Secondly, will provide information 
about galactic noise the radio signals which emanate 
from outer space. This information needed both 
Canada and the United States phase their research 
programs aimed improving long distance telecom- 
munications. 

The DRB satellite, which will launched near- 
polar orbit, will constructed aluminum and fibre- 
glass, nearly round shape and girdled banks solar 
cells. The diameter the girdle will about and 
the weight the complete satellite will the order 
200 Ib. (See Figure page 88.) 

The experiment will require the construction four 
satellites the Ottawa establishment: one for environ- 
mental tests the ground, another tested the 
prototype and two the launching site provide 
reasonable assurance successful experiment. 

The long wavelengths used for sounding the iono- 
sphere require long satellite antennas. The two an- 
tennas projecting from the sides the vehicle will 
the longest used satellites date. The steel antennas, 
coiled within the vehicle during launching, will extend 
like carpenter’s rule when the satellite achieves its orbit. 


protect the satellite during its acceleration 
through the dense atmosphere, will enclosed 
metal nosecap shroud. reaching orbit altitude 
700 miles, both the nosecap and the third stage rocket 
will separated from the satellite. 

DRTE will operate four receiving stations Canada. 
NASA will provide high-altitude sounding rockets and 
launching services test the prototype payload and will 
also responsible for ground receiving stations outside 
Canada. hoped that the satellite will continue 
transmit data for about year following the launching. 
The information obtained will exchanged freely with 
other nations through the Committee Space Research 
the International Council Scientific Unions. 

The DRTE scientists are assessing carefully the 
characteristics and components being prepared for the 
payload. They are investigating such requirements the 
precise power levels needed, the various radio frequencies 
employed and the achievement satisfactory 
heat balance within the satellite. 

The “sweep frequency top-side sounding technique” 
the term used scientists describe DRTE’s method 
investigating the structure the ionosphere’s upper 
levels. Scientists DRB and elsewhere throughout the 
world have been probing the ionosphere for number 
years 200 mile altitudes means ground- 
based sounding equipment. The results obtained the 
past relate mainly the lower levels the ionosphere 
because the higher levels are hidden above the iono- 
sphere’s most dense reflecting layer. The radio waves 
which penetrate through the dense ionosphere are lost 
outer space and provide information the scientist 
the ground. Canada’s satellite expected fill this 
information gap sounding probing from above. 

Soundings obtained when the satellite passes over the 
northern auroral zone will particular interest 
Canada because the special communications problems 
existing high latitudes and Arctic regions during 
auroral disturbances. 

The close association DRB scientists with their 
NASA colleagues dramatic example international 
collaboration space science which undoubtedly will 
extended the future. The USA particular has 
made clear its desire extend this form cooperation 
other nations. 
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THE SCIENTIFIC EXPLORATION SPACEt 


Watson* 


Defence Research Board 


SUMMARY 


The paper general interpretation the use space probes 
obtain information about the solar system and interplanetary 
space. The mechanics the most common orbits are described 
and typical space probes illustrated. Some the scientific data 
obtained and some Canadian experiments are mentioned; and the 
question the motivation for space exploration discussed. 


INTRODUCTION 

THE 23rd February, 1909, McCurdy flew 
the Silver Dart distance mile estimated 

altitude ft. the two succeeding days flew 

miles and miles. Those flights led the rapid 

Canadian aviation the important position 

now holds. 

Just few days less than years after the flight 
the Silver Dart Baddeck, two instrumented nose 
cones, which had been constructed and tested Can- 
adians, were launched rockets provided the United 
States International Geophysical Year team Fort 
Churchill. Although these events are relatively unspec- 
tacular year earth satellite and space probe 
launchings, they mark the first time Canadian 
laboratory has been able make direct measurements 
altitude nearly 500,000 the space above the 
atmosphere. 


SPACE ENVIRONMENT 

The new ability make direct measurements the 
properties space, and the approaching era manned 
space flight, has focused attention the environment 
which the space vehicle will operate. The word 
“space” has been used indicate the volume which 
the more solid objects the universe exist. The word 
implies the relative state void, nothingness, which 
exists large parts the universe. The concentration 
both mass and energy vary greatly throughout the 
universe. There are high concentrations mass and 
there are stars that radiate high levels energy but, 
between, the levels mass and radiated energy are ex- 
tremely low. Nevertheless, start the zero end 
the scale, soon learn that the space environment does 
contain significant amounts gas, atomic nuclei, elec- 
trons, solid dust, meteoric material and electromagnetic 
radiation. Since the contents space also vary signifi- 


paper read the Special Anniversary Meeting 
Montreal the 23rd February, 1959, and revised for pre- 
sentation the Edmonton, Cold Lake and Winnipeg Branches 
the January, 1960. 


*Scientific Adviser the Chief the General Staff. 
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Position the solar system the galaxy 


cantly throughout the universe, soon become involved 
more specific names describe particular regions. 
Examples are solar interplanetary space used de- 
scribe space influenced the earth, and “deep space”, 
galactic space and intergalactic space describe other 
parts the universe. The words “near space”, de- 
scribe space influenced the earth, and “deep space” 
describe the regions beyond, are also used. 

Although scientists are interested the limits the 
universe and will strive obtain information about those 
regions, space flight will limited the near future 
relatively small fraction the interstellar distances, 
even though the distances covered will much larger 
than those common terrestrial travel. Manned space 
flight will not beyond the solar system for many 
years and, even though will soon possible launch 
space probes velocities which would enable them 
escape from the solar system, the prospects for com- 
municating measurements back are not good under pre- 
sent conditions. Solar system space therefore 
particular interest space flight engineers, whereas extra- 
galactic space will interest cosmologists and 
astrophysicists. 

The solar system located one the man 
galaxies that make the universe. Some idea scale 
can obtained examination Figure Our sun 
located about 30,000 light years from the centre 
typical spiral nebula made many stars. The galaxy 


100,000 LIGHT YEARS 
Figure 
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TAMING LESS T BATS 


2000 
MILLIONS OF MILES 


Figure 
Solar system orbits 


about 100,000 light years diameter and 10,000 
light years thick. With these large dimensions 
would take 30,000 years travel the centre 
the galaxy the velocity light 186,284 mps. 


Solar system interplanetary space 

Solar system, interplanetary space, Figure 
populated the sun, the planets and their satel- 
lites, asteroids, meteors, comets and interplanetary 
dust. About the total mass the solar 
system concentrated the sun, and high per- 
centage the other the planets, leaving 
very small amount solid material interplane- 
tary space. The predominant feature solar 


RELATIVE SOLAR RADIATION LEVEL 
THE SOLAR SYSTEM 


RELATIVE SOLAR RADIATION LEVEL 


RELATIVE DISTANCE OF PLANETS FROM SUN 
Figure 


system space, from the point view space flight, 
the radiation level from the sun and cosmic space. The 
sun radiates energy all wave lengths from radio waves 
length and discharges atomic particles relatively high 
energy. addition the solar radiation, similar electro- 
magnetic energy and atomic particles known “cosmic 
rays” penetrate solar system space from other parts 
the universe. While the level energy arriving from 
other parts the universe believed be, for practical 
purposes, uniform throughout the solar system, the solar 
energy level varies inversely the square the distance 
from the sun and fluctuates with sun spot activity. 


Figure 
Van Allen radiation belts 


Figure illustrates the mean relative levels 


energy various planetary distances. can seen that 
the spacecraft designer will have contend with 
range values from ten times the level incident the 
earth level more than one thousand times lower. 
Additional information the contents space near the 
earth has been given and interesting 
paper the physical nature the planets and their 
probable course evolution has been written 

Also, since the object interplanetary travel will 
explore the planets and their satellites, the planetary 
atmospheres and the transition interplanetary space 
will interest. important discovery made the 
use satellites and lunar probes over the past year 
that the earth has ihfluence the space surrounding 
much greater distances than had previously been 
anticipated. has been shown, Figure that the earth’s 
magnetic field traps solar cosmic and 
others caused secondary emission the atmosphere, 
such way that the levels radiation are many orders 
magnitude higher than the corresponding levels out- 
side the earth’s influence. Similar conditions will prob- 
ably exist for those planets that have magnetic fields and 
atmospheres and the condition existing this “near 
space” the planets will great interest space 
flight engineers. 
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SPACE PROBES FOR SCIENTIFIC MEASUREMENTS 

The generic name “space probe” has been given 
the instrumented packages projected rockets into 
orbits varying from vertical trajectories the orbits for 
artificial earth satellites, lunar planetary impacting 
probes, artificial satellites the sun, planetary probes, 
and artificial planetary satellites. Very 
formation has already been obtained from vertical sound- 
ing rockets, earth satellites and lunar probes. The earth 
satellite technique will continue used obtain 
information about near space and, more thrust became 
available, the satellite technique has been extended 


probe space out and beyond lunar distances. Although. 


not yet clear just how far the earth influences inter- 
planetary space, there possibility that earth satellites 
sufficient altitude can launched provide informa- 
tion effectively beyond the earth’s influence. Under these 
conditions interesting observe that artificial 
satellite the earth travelling through interplanetary 
space not only its own velocity but the velocity 
the earth’s orbit, Figure and that addition the 
distance travelled around the earth would make ap- 
proximately 600,000,000 mile orbit around the sun 
sampling interplanetary space the earth’s distance from 
the sun. addition, the solar system believed 
rotating about the centre the galaxy 170 mps. 
the sun’s influence the space environment 
the distance the earth likely predominant, 
and most the solid components the solar system 
space environment will travelling with the sun, 
interesting note that probe this kind will 
sampling extragalactic elements the local environment 
rate resulting from the combination the mps 
velocity the probe, the 18.5 mps velocity the earth 
and the 170 mps velocity the solar system. may 
possible separate the local space environment the 
probe into components solar system origin and those 
generated outside the solar system. 
addition measuring the characteristics space, 
the earth satellite used learn more about the earth 


SUMMER 


SPRING 


Figure 
Earth orbital characteristics 
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Figure 
Canadian infra-red nose cone 


itself. For example, the meteorological satellites will pro- 
vide information about cloud cover. Other satellites are 
designed measure the magnetic field, density the 
upper atmosphere, electron density the ionosphere, the 
shape the etc. 

soon better communication with space probes 
has been established, on-board power for orbital cor- 
rection has been added, the artificial satellite the sun 
will become important device for determining the 
characteristics interplanetary space. the case 
with the earth satellite, elliptical orbits high eccentri- 
city can used technique probe distances greater 
less than the earth’s distance from the sun. 

the control probe technique improved, has 
been possible send instrumented probes the near 
vicinity the moon and, with further refinements, 
will possible orbit instrumented packages around 
the moon the planets. This technique can used 
obtain more detailed information about the planetary 
atmospheres, the influence the planets the local 
space environment, the the surface the 
planet and other characteristics size, density, miner- 
ology etc. Unmanned planetary probes will undoubtedly 
used explore the moon and the planets before 
manned flights are attempted. Figures and illustrate 
some typical examples space probes instrumented for 
scientific measurements. Figure the Canadian vertical 
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Figure 
Engineering sketch Explorer VII, showing 
the positioning components 


sounding-rocket nose-cone fired high altitudes the 
auroral belt near Fort Churchill measure infra-red 
radiation. Figure the Explorer VII which carries 
equipment for seven different scientific experiments 
measuring radiation balance, Lyman-Alpha 
x-rays, heavy primary cosmic rays, micrometeorites, 
cosmic ray distribution, solar cell performance ex- 
posed locations and temperature several points the 
satellite. Figure Lunik which took photographs 
the far side the moon. 

Some the Soviet lunar probe results were reported 
reports that the measurements 
magnetic field the vicinity the moon indicate that 
the effective magnetization the moon not higher 
than compared with the effective magnetization 
the earth. also reports that “within the error 
measurements made close the moon, there in- 
crease intensity hard corpuscular radiation com- 
pared that distance some lunar radii. 
Cherenkov counters hard charged particles also did 
not discover near the moon any deviations from that 
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Figure 
Lunik probe 


Although much greater payload capacity will re- 
quired, the value earth satellite could greatly 
increased the addition man, attend instru- 
ments, conduct visual observations and communicate 
with earth based laboratory. the technique im- 
proves further, manned observatory the moon will 
greatly increase the capability for observing the universe. 
Much larger telescopes could usefully constructed 
there since the lack atmosphere would remove the dis- 
tortions caused the earth’s atmosphere which limits 
the useful size telescopes. Such observatory would 
extend the observable limit the universe con- 
siderable amount. Furthermore, since the moon rotates 
its axis only once month and keeps the same face 
toward the earth all times, lunar 
would track lower rates than the earth, would have 
clear sky all times because the lack clouds and 
would able use antenna for communication with 
earth which would only have correct for the relatively 
small angular libration the moon. the magnetic 
field the moon small indicated above, and the 
trapped radiation belt negligible, the moon’s influence 
the space surrounding may small and possible 
that permanent observing station the moon might 
useful space probes sampling interplanetary 
space. The lunar station would outside the main 
influence the earth space and would travel 
around the sun path similar that which might 
travelled solar satellite with the advantage that the 
distance earth would remain constant about quar- 
ter million miles; distance over which communica- 
tion with earth easy. 


MECHANICS SPACE FLIGHT 
Earth satellites 

Although the vertically launched rocket 
simplest way get transient scientific measurements 
space, the earth satellite offers the opportunity for 
measurements over relatively long time. obtain 
appreciable life, earth satellite must placed 
orbit sufficient altitude that the earth’s atmosphere 
does not create appreciable drag. perigee height 
about 200 miles satisfactory minimum but 
greater heights are required the minimum energy for 
given height results from the use elliptical flight 
path which the perogee remains little above the 
earth’s atmosphere while the apogee altitude increased. 
Figure illustrates the orbits used increase the apogee 
earth satellites out and beyond lunar distance. 
increasing the velocity from 25,900 fps required for 
minimum orbit 36,000 fps the probe can increased 
apogee height approximately one-half lunar dis- 
tance, and initial velocity 36,400 fps the apogee 
height will correspond lunar distance. These high 
eccentricity orbits represent the most efficient way 
probe space out little beyond lunar distance. This 
technique limited, however, the fact that escape 
velocity 36,750 fps being approached and very 
precise control velocity necessary the probe 
avoid escaping from the earth into orbit the 
sun. Furthermore, apogee height about twice 
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lunar distance the earth’s gravitational field small 
compared with that the sun and moon that the orbit 
longer stable two-body orbit and perturbations 
are likely cause re-entry into the earth’s atmosphere. 

Circular orbits with the earth the centre require 
greater energy the height increased but space 
probe can injected into circular orbit from the 
apogee ellipse adding thrust increase the 
velocity when the path right angles the direction 
the earth, gradual acceleration expand the 
orbit. 


Lunar probes 

Lunar probes have already been fired several oc- 

the gravitational field the moon taken into 
account, velocity somewhat less than the velocity re- 
quired establish earth satellite out lunar distance 
can used for lunar impact, and velocities the 
vicinity 35,000 fps are sufficient allow lunar impact 
with transit time about days. This velocity 
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Figure 
Space probe orbits 


only about 1,700 fps below the escape velocity from the 
earth and the transit time, Figure 10, the moon de- 
creases rapidly from days little over day the 
velocity increased from 35,000 fps escape velocity 
36,745 fps. The accuracy requirements for lunar im- 
have been computed and Cross and in- 
dicate that for typical velocities the neighbourhood 
escape velocity the allowable angular tolerance 
few tenths degree, whereas the velocity tolerance 
about 100 fps. the velocity decreased the demand 
for angular accuracy goes down because the lunar gravi- 
tational field becomes more effective capturing the 
probe, but the velocity tolerance becomes more critical 
and measured few feet per second. satellite 
the moon required, necessary aim for near 
miss and then reduce velocity when the probe’s orbit 
nearly parallel the lunar surface. Since the orbital 
velocity lunar satellite 2,000 5,000 fps less than 
the velocity which the probe will have, braking rocket 
will required reduce the probe velocity cor- 
responding amount, and lunar landing made 
further velocity decrease approximately 7,000 fps 
will required. 
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Figure 
Earth-moon transit time days 


Solar satellites 

From the discussion earth satellite orbits going out 
lunar distance evident that probes having apogee 
heights higher than the earth-moon distance require 
velocities perogee approaching the velocity escape 
from the earth. Any probe which reaches escape velocity 
will travelling 18% mps the direction the earth’s 
orbit and will enter orbit the sun similar that 
the earth. The Soviet launching the Ist January, 1959, 
interesting example this technique because 
combines the lunar probe technique with the near mini- 
mum energy solar satellite technique, Figure 11. The 
choice time near winter solstice offered advantages 
for the northern latitude launching site since the launch 
trajectory was more nearly coincident with the sun- 
earth-moon orbital planes. Timing the launch with the 
last quarter moon offered the opportunity either hit 
the moon pass near and establish solar probe orbit 
near the earth’s orbit. Figure indicates the approxi- 
mate conditions the launch and the trajectory an- 
nounced the Soviet press. The probe said have 
passed approximately 4,460 miles from the moon 
9.57 pm, Eastern Standard Time, January with 
velocity relative the moon 5,472 mph. The moon 
that time had passed the earth’s orbit. Perihelion the 
new orbit was reached the 14th January, 1959. The 
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Figure 
Probable orbit the Soviet solar satellite 
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orbit reported have perihelion 90,972,960 miles 
from the sun and aphelion 122,540,000 miles with 
eccentricity 0.148. Radio contact was maintained 
for hours and probe distance 373,125 miles. 
The orbit inclined about the earth’s orbit 
and has period about months. See Reference for 
recent detailed report. 


Interplanetary probes 

Interplanetary probes can launched using tech- 
niques similar those just described but near passes 
the earth are required the orbits chosen must have 
periods which are integral number earth years. 
typical high eccentricity orbit this kind would inter- 
cept the orbit Mars and return the earth two 
years. These probes will have limited value exploring 
the planets, least until they have sufficient power 
correct orbit disturbances caused the gravitational 
field the planet. the probe has on-board power 
must stay far enough away from the planet avoid 
its trajectory being deflected such way that will 
not return within communication distance the 
earth. Without power for orbital control, the accuracy 
requirement for return reasonable distance from 
earth extreme and the probability success relatively 
low. 


Artificial satellites the planets 

The artificial satellite the planets the most in- 
teresting possibility for planetary investigation. probe 
this kind could launched manner similar that 
just described, but would require braking the vicinity 
the planet. While this seems unlikely possible 
until orbital velocity control, perhaps even the 
manned probe, available, the technique would allow 
close observation the planet for relatively long periods 
during which the flight the space probe would 
fully controlled the orbit the planet. This pro- 
cedure would allow measurement and photography 
determine atmospheric characteristics, features the 
surface the planet, magnetic fields, trapped radiation, 
planetary atmosphere and the examination possible 
future landing sites proceed. Unfortunately this kind 
mission can only undertaken certain times, be- 
cause the necessity for coordinating takeoff and land- 
ing times such way that the space vehicle will 
rendezvous with the planet. The easiest flight this. kind 
Mars. typical launch would similar that 
the Soviet Mechta probe but with slightly higher 
velocity. The probe would take about 260 days 
travel Mars, see Figure the probe comes within 
gravitational control distance Mars would then have 
reduce speed and correct direction establish 
satellite orbit Mars for additional 485 days before 
Mars and Earth would suitable relative positions for 
the return journey 260 days. Shorter duration missions 
could, course, carried out much greater propul- 
sive energy was available but chemical fuels are 
used minimum energy orbits the kind shown are 
highly desirable. Considering the difficulty communi- 
cations with earth, can seen that may take rela- 
tively long time perhaps much 2.75 years after 
launch before data can returned earth from 
Martian scientific probe. Swerling* has analyzed com- 


munication requirements and his results indicate that 
about 100 watts radiated power would required 
transmit Martian picture hours between the orbits 
the earth and Mars nearest approach. Thus, until 
much greater payload capacity becomes available, the 
return the probe the vicinity the earth will 


SCIENTIFIC DATA OBTAINED SPACE PROBES 
Although the launching instrumented space probes 
only became possible about two years ago, large 
amount data already Both confirmatory 
and new information about the geophysics the earth 
have been obtained. The earth’s magnetic field has been 
fairly well explored out several earth radii and few 
measurements have been made out far the moon. 
The radiation belts trapped the earth’s magnetic field 
have been discovered and reasonably well charted. Their 
intensity and variability are sufficiently well known 
indicate that they offer problem manned space flight 
which must solved shielding choice trajec- 
tory. There evidence* that the moon has relatively 
small magnetic field and little, any, trapped radiation. 


Army 


Figure 


View the earth, mosaic frames taken the up-leg 
Atlas flight reaching apex 800 miles, reveals 
global sweep the weather 


Approximate values for the composition the atmo- 
sphere space have been measured about lunar 
distance. Stabilization space probes has been accom- 
plished and temperature control balance between 
solar and probe radiation realized. Experiments the 
effects space flight several kinds animals has 
been undertaken including monkeys, dogs, mice and cats. 
Experiments exposing humans weightlessness, isolation 
and other simulated conditions manned space flight 
have been First photographs the earth, 
Figure 12, and the far side the moon, Figure 13, and 
improved photographs the solar surface, Figure 14, 
have been taken. Knowledge the shape the earth, 
the density the atmosphere, the cloud cover, the 
nature the ionosphere and aurora and the relationship 
between them and the magnetic fields the earth and 
sun has been improved. large increase the detailed 
knowledge orbital characteristics has been computed. 
Communication with satellites and space probes has been 
tested and revealed major limitation the present 
capability make measurements more than few 


Canadian Aeronautical Journal 


— 


Figure 
Far side the moon 


hundred thousand miles from the earth. Data will con- 
tinue obtained and additional photographs the 
moon and the earth can expected the near future. 
Photographs Mars and Venus and measurements 
the space environment near these, planets can ex- 
pected due course. 


CANADIAN SPACE RESEARCH 

Scientists and engineers have been interested the 
universe from the earliest days but until recently the 
observations which they have based their theories 
about the universe have been obtained relatively in- 
direct methods. Canadians, like scientists other nations, 
have studied cosmology, astronomy, physics, mathema- 
tics and biophysics the universe. more recent years 
some direct but transient measurements the conditions 
space just outside the earth’s atmosphere have been 
undertaken the use vertical sounding rockets pro- 


USA Project Stratoscope 
Figure 
Solar surface showing sunspot penumbra the 
August, 1959, associated with terrestrial magnetic 
storm the previous day 
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the USA, have made tremendous strides toward the prac- 
tical exploration with scientific space probes and pre- 
paration for manned space flight. Both these nations have 
established national programs for exploration the uni- 
verse. Canadian scientists and engineers are naturall 
interested these important developments. The forma- 
tion two Astronautical Societies and Astronautics 
Section the Canadian Aeronautical Institute has in- 
dicated the interest and desire for more formal exchange 
scientific and technical information the professional 
fields associated with space activities. addition, many 
Canadians are members the Institute the Aeronauti- 
cal Sciences, the American Rocket Society, the British 
Interplanetary Society, the Institute Radio Engineers, 
and other organizations undertaking the exchange in- 
formation the scientific fields relating space flight. 
Many individuals universities, national laboratories 
and industry have reoriented their thinking, and 
smaller extent their programs, along lines compatible 
with space activities. 

number scientific fields particular interest 
Canada have special application space science. The 
fact that Canada large land area, and that contains 
the North Magnetic Pole and much the auroral belt, 
has lead relatively high interest geophysics, upper 
atmospheric research, electromagnetic propagation, auro- 
ral and magnetic phenomena and cosmic rays. The rela- 
tive inaccessibility much Northern Canada, with 
the consequent need for air transport and long range 
communications, and the special problems caused 
magnetic and auroral disturbances, has lead unusual 
interest navigation without magnetic references ex- 
tensive ground based navigation aids, and the physics 
radio propagation long distances through auroral 
disturbances. defence science, consideration the 
protection against ballistic missiles has lead interest 
hypersonic physics, rocket propulsion, re-entry phe- 
nomena, detection space objects radar and other 
means, and solar and celestial background radiation. All 
these fields are special interest the scientific pro- 
gram for the exploration space. Also, since much 
our weather originates the Arctic regions, meteoro- 
logical observations, many instances combined with 
ionospheric research, are undertaken stations spotted 
throughout the Arctic regions. These observing points 
are natural base which expand the communication 
with space objects. The most northerly land Ellesmere 
Island has some special attractions from the point view 
observation polar orbits since, being within 
the geographic pole, station located there would 
able communicate with satellites polar orbits 
most, not all, passes. 

The extensive rocket program carried out the 
United States International Geophysical Year activities 
Fort Churchill, with some Canadian logistic support 
and the participation Canadian scientists, was under- 
taken that site because Churchill the middle 
the auroral belt. large number rocket firings 
measured characteristics the upper atmosphere and the 
ionosphere under varying amounts auroral activity. 
Two these rockets were instrumented personnel 
CARDE measure infra-red background levels 
altitudes about 100 miles. Although this minor 


USSR 
jected high altitudes. 
The interest exploring the universe has increased 
reatly since the demonstration October, 1957 
9 
showed that was now practical launch earth satel- 
lites. Since that time the two great nations, the USSR and 


step compared with the space probes the USSR and 
the USA, the first time Canadian instruments have 
been carried into the space environment above the 
atmosphere. some respects the launching these space 
probes corresponds the first powered flight com- 
memorated 1959. satisfying note the coopera- 
tion science and engineering between the United 
States and Canada both these events. 

Although much the Canadian work radio 
physics, long range meteor and auroral 
observations both the National Research Council and 
the Defence Research Board interest space 
science, two experiments DRTE are special interest. 
one, large radar used reflect signals off the 
moon measure attenuation, rotation polarization, 
fading and other effects the signal passes twice through 
the atmosphere, ionosphere and earth-lunar space. The 
results are direct value the field space com- 
munications and connection with telemetry data 
and the determination the position earth satellites 
and space probes. Another interesting project involves 
the construction ionospheric radio sounder which 
will sweep its transmitter frequency from mega- 
cycles. The sounder will housed 
Figure 15, launched into near polar orbit the 
National Aeronautics and Space Administration 1961. 
The technique will add information about the upper 
parts the ionosphere altitudes about 700 miles 
compared with the limit 200 miles for ground based 
experiments. will also combine the data from Canadian 
ionospheric research stations with data obtained the 
satellite passes over NASA stations other parts 
the world. 

Another interesting experiment relating the prob- 
lem weightlessness has been undertaken DRML. 
has been found possible desensitize the balance 
organs certain animals. These animals and others with 
normal balance reactions have been flown RCAF 
T-33 jet trainer orbit giving weightlessness 
seconds determine the importance the balance 
organs maintaining special orientation during weight- 
lessness. has been determined that the animal lacking 
normal balance organ sense was relatively ease during 
weightlessness providing retained its sense vision, 
while the normal animal was profoundly disturbed 
exposure zero gravity both with normal vision and 
when blindfolded. The experiment indicates that while 
may possible establish proper orientation visually 
under conditions weightlessness, there may 
difficult psychological disturbance due the lack 
gravity reference. has been reported recently that 
aircraft flights giving similar short periods weightless- 
ness, some humans adapt easily this new condition 
while others find more difficult. 


MOTIVES FOR SPACE EXPLORATION 
What are the motives for space activities? 


Extraterrestrial exploration has begun and will 


eventually exploration interplanetary space, the 
planets and the satellites the planets the solar 
system. some later time space probes and perhaps 
manned space flight will beyond the limits the solar 


Figure 


system into interstellar space and eventually into inter- 

galactic space. The limits appear determined 

the lifetime man and the long time required travel 
such great distances rather than the attainment 
the necessary velocity. 

Individuals, organizations, nations and even the Un- 
ited Nations are assessing the motives for participation. 
The extent which participation desirable becomes 
more difficult assess the level organization in- 
creases but the position science and engineering and 
the benefits society which will result from 
progress space exploration are more easily perceived. 
The inate curiosity man his search for new 
edge, and the prestige associated with being the first 
discover, will stimulate the exploration the universe 
the extent possible with reasonable proportion 
the available resources. Space technology its infancy, 
and clear that many existing techniques and equip- 
ments are marginal There tremendous 
effort being applied improve technology and equip- 
ment. stimulus science and technology has always 
resulted many by-product benefits the world and 
the stimulus provided the exploration space will 
exception. Although many by-product possibilities 
exist the following will illustrate typical examples: 

(a) Improved communications through improved equip- 
ment and the use satellite relay points. 
television relay 24-hour orbit could used 
provide wide coverage from single point. Whether 
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this will practical before manned relay station 
available will depend the reliability the 
equipment. 

(b) Improved weather forecasting result rapid 


and complete cloud surveys made from satellites. 
(See Figure 12.) 


(c) Improved knowledge geophysics with resultant 
improvements mapping and mineral and petro- 
leum exploration. 


(d) Improvements intercontinental travel. The exami- 
nation hypersonic transport aircraft travelling 
near orbital velocities have been the subject con- 
siderable Improvements propulsion, re- 
entry physics, cabin design and navigation offer the 
possibility economical high speed transportation 
intercontinental ranges. The extreme demand for 
higher thrust and greater efficiency will improve 
chemical and nuclear engines and their fuels with 
resultant improvements engines used many 
different applications. 


(e) The extreme demand for high reliability will result 
improvements large range electronic, 
mechanical and chemical equipment which can only 
benefit the users similar equipment 
non-space applications. 


The high level radiation, which now known 
surround the earth, will stimulate examination 
the physiological effects radiation humans and 
the protection necessary for man’s existence 
environment with relatively high radiation levels. 
This will result improved knowledge the 
effects radiation the human which will have 
general benefit. 
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(g) The possibility establishing manned astronomical 
observations either artificial satellites the earth, 
the moon itself, offers the scientist new and 
improved means exploring the universe without 
the presence the earth’s atmosphere which tends 
obscure and distort his ability observe great 
distances. This will enable cosmologists 
nomers obtain new information value ex- 
plaining the nature the universe. 

The position the individuals fundamental re- 
search and basic technology relatively clear. Space 
exploration will provide new facts practically every 
field scientific activity offering the opportunity for 
individual scientists and engineers use these new facts 
advance the knowledge their special branches 
science. Much has been said about the necessity for team 
work space exploration and this certainly desirable 
the actual accomplishment space flight; the 
other hand, science probing new depths the 
specialist fields and the present age can certainly de- 
scribed one which the individual must concentrate 
deep and penetrative thought using the new informa- 
tion formulate new theories and invent new tech- 
niques. the engineering fields the demand for in- 
ventiveness great has ever been, and the scope 
for new inventions space navigation, propulsion using 
energy the space environment, space ship stabilization 
and orientation, space communications, space cabin de- 
sign, food technology, simplified computational tech- 
niques for space orbital determination, long range 
miniaturized communication, and computational and 
automatic control equipment, all demand the utmost 
skill from the engineer. 
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PRELIMINARY ANALYSIS THE 
PENALTIES ASSOCIATED WITH PIERCING 
WING TORSION BOX WITH GRID HOLESt 


Hall* 


National Research Council 


SUMMARY 


This analysis relates conventional aircraft that modified 
the addition fans housed the wing plane provide 
means for vertical takeoff and landing. The influence grid 
holes the wing torsion box, top level speed, inferred 
the torsional stiffness criterion for wing divergence. The prob- 
able weight penalty incurred restoring the stiffness its 
original, intermediate value, estimated. 


INTRODUCTION 
has been suggested that vertical takeoff assist can 
given conventional aircraft placing number 
fans holes which penetrate the top and bottom 
surfaces the wings. (The aerodynamic characteristics 
this arrangement were considered Reference 1.) 
The purpose this analysis provide preliminary 
estimate the structural weight and stiffness penalties 
involved, and estimate the effect level flight 
performance. 

The restoration bending stiffness after cutting 
holes the wing structure presents great problem, 
provided the hole diameters are not too large. Restoration 
torsional stiffness much more difficult, and much 
more important, because reduction torsional stiffness 
can cause reduction the design dive speed and hence 
the speed level flight. Consequently, the following 
affects design dive speed when allowed deterior- 
ate, affects weight when maintained the 
original, reasonable, level. 

The analysis applies conventional rectangular 
wing without sweep, which the stiffness unit 
torsion cell including one hole can taken repre- 
sentative. Since only relative performance discussed, 
the analysis simplified because the relative performance 
unit cells can assumed represent the relative per- 
formance the built-up wing box. 


SPEED PERFORMANCE CRITERION 

The minimum torsional stiffness requirements con- 
ventional aircraft wings are dictated wing torsional 
stiffness criterion? which states that 


paper based N.A.E. Laboratory Report LR-236. 
*Senior Research Officer. 


1 k 1/2 
where prescribed numeric 
design dive speed 
mean wing chord 
from wing root 0.9 span 
torsional stiffness 0.75 span 


assumed that the original wing design effi- 
cient the extent that the torsional stiffness just satisfies 
(1), then change stiffness will reflected 
change the allowable design dive speed. From Eq. (1), 
ignoring Mach number effects, dive speed performance 
criterion obtained, viz, 


(2) 
where the subscript refers the original wing. The 
speed level flight must necessarily less than Vp. 


STIFFNESS ANALYSIS 


obtain maximum stiffness the wing torsion box, 


the skin should not buckle. therefore assumed that 
the material taken from the holes applied the free 
edge for the purpose raising the critical shear stress 


Figure 
Arrangements perforations 


Canadian Aeronautical Journal 


‘ 
a 
n 


Figure 
Unit torsion cell 


that buckling does not occur below least the proof 
load ultimate). The original ultimate strength may 
therefore retained although deformations can ex- 
tremely large. 

the perforation consists rectangular grid 
circles diameter (Figure the stiffness the 
whole can monitored the stiffness unit box. 
plan, the box square with sides equal the perfora- 
tion pitch and contains one hole the centre. The 
sides the box (depth are enclosed spar webs 
(spanwise) and ribs (chordwise). The box twisted 
bicouple (Figure 2). Assume that the original thick- 
ness the webs, ribs and sheet and that the panel 
with cut-out behaves though has effective 
thickness 

The shear stresses acting along the edges webs, 
ribs and sheet will shown Figure The energy 
per unit volume sheet with shear stresses and 
acting along its edges given 

uv 
(3) 
where the shear modulus. Hence, the energy stored 


The energy stored web will the same, 
The energy stored surface panel will 
2 
2G ters . . p (6) 


The total energy stored the box will therefore 


Corresponding with the force there will deflec- 
tion amounting 
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Introducing the and torsional stiffness where 


(9) 
obtain 
2, 


The effective sheet thickness can defined 
(11) 


depends part upon the manner which the 


free edge the cut-out reinforced and the thickness 
the shear panel. has obtained empirical re- 
lation the case flanged holes sheet material the 
neighbourhood 0.040 0.064 thick. The flange 
material supporting the panel edges was stiff. Kuhn’s 
thickness coefficient 

(12) 
where the diameter the hole, and the plate 
width. 
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Uy? Eb 


Figure 
Force-deformation system 
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Figures and 


Effect hole size and material gauge the relative stiffness 
the perforated cell, with b/h 2.0 and 4.0 respectively 


Reinforcement around the edge the hole can as- 
sure* the required critical buckling stress, but will not 
alter the shear stiffness appreciably unless large volume 
material added. Eq. (12) can therefore used for 
the following reasons: 


(a) the modified wing kept the original 
weight, the material removed and used for reinforce- 
ment around the hole will not constitute sufficient 
volume change the stiffness. 


(b) the wing reinforced maintain its ori- 
ginal stiffness, large amount material will 
added but manner more effective than concen- 
trating around the cut-out. 

Consequently, the relative stiffness k’, cell that has 

been modified the addition holes and change 

material gauge will be, from Eqs. (10), (11) and (12), 


where the subscript refers the original cell, and the 
prime refers the cell modified with holes and material 
gauge. 

Eq. (13) has been plotted Figures and and the 
transformation these data design dive speed through 
Eq. (2) shown Figures and 

HOLE DIAMETER FOR MAXIMUM STRENGTH/WEIGHT 
RATIO THE SHEET PANELS 


maximum strength/weight ratio exists for the per- 
forated shear panels, although the strength for this 
optimum condition may not high for the original 
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panel. The formulation again Kuhn’s, although slight 
adjustment required for the present application. The 
maximum strength/weight ratio for shallow ribs with 
flanged holes, from Reference 


(14) 
where the optimum value 
(15) 
B=A + Ta (1 — A) (16) 
Tult Tor 


Since has been assumed that the perforated panels 
not buckle below proof load, can write 


Tor = Tult (17) 
From (14) and (16) 


now substitute for Eq. (15) which tacitly 
assumes that the edges the shear panel are supported 
stiff flanges, 


RELATIVE DESIGN DIVE SPEED — 


that 
(20) 
and 
(21) 


0.91 (22) 


Reference Eq. (13) will show that (at constant 
weight) the stiffness loss too great use the above 
optimum hole diameter and, will seen later, the 
weight required re-establish the original stiffness 
would also prohibitive. 


WEIGHT-STIFFNESS ANALYSIS 
The weight the unit cell originally 
With holes, 


Vv 
SPEED 


RELATIVE DESIGN DIVE 


RELATIVE HOLE DIAMETER 


Figures and 


Effect hole size and material gauge the design dive 
speed perforated wing with torsion boxes represented 
b/h 2.0 and 4.0 respectively 
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Figures and 
Effect hole size weight, when the stiffness readjusted 
altering the material gauge, b/h 2.0 and 4.0 respectively 


the gauge the remaining material changed 
then 


2 


that 


(26) 


(26) has been plotted Figures and Super- 
imposed these diagrams are the constant stiffness lines 
obtained from Figures and Assuming that holes are 
placed along the wing span intervals equal the 
chordwise dimension the torsion box, Figures and 
show the approximate weight penalty associated with 
complete partial restoration the original wing 
stiffness. 

The above weight ratios apply only the torsion 
material. The over-all weight factor appropriate 
particular wing must obtained multiplying the 
right hand side Eq. (26) the ratio the original 
weight torsion material the total wing weight. 


CONCLUSIONS 
(a) The effect design dive speed rectangular 
grid holes the wing torsion box will approxi- 


mately shown Figures and These diagrams 
relate wing that has been modified the addition 
holes and/or material gauge. 


(b) The estimated weight penalties associated with 
complete, partial, restoration wing stiffness can 
obtained from Figures and These diagrams apply 
the weight torsion material only. The weight factors 
appropriate particular over-all wing weight can 
obtained multiplying the ordinates Figures and 
the ratio the weight torsion material the total 
wing weight. 
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PRECIPITATION PHYSICS RESEARCH 


EASTERN CANADAt 


Wood* 


National Aeronautical Establishment 


the request the Meteorological Branch the 
Department Transport, the Flight Research Sec- 
tion NAE has entered into extensive programme 
weather research. The purpose the work ob- 
tain better understanding the physics precipita- 
tion eastern Canada the direct observation cloud 
characteristics and measurements rainfall over test 
areas. Meteorologists are uncertain the precise natural 
processes which govern the development from water 
vapour drops large enough fall rain and the 
exact differences atmospheric conditions and cloud 
structures which account for the large variations rain- 
fall often recorded places not far apart. scientific 
project designed obtain reliable information this 
problem requires closely controlled airborne operation 
and well supervised network ground observation 
points. The Flight Research Section responsible for 
the airborne phase this work and carried out pre- 
liminary eight-week operation during the summer 
1959. 

The region chosen for ground observations consists 
two squares each having side length nautical 
miles and separated similar distance. Sixteen observa- 
tion stations were evenly distributed over each square 
and there was complete weather station Angliers 
and Macamic near the respective centres. Cooperating 
with the Meteorological Branch organizing 
ground network were the Forestry Branch the De- 
partment Northern Affairs and National Resources, 
the Canadian Pulp and Paper Association and various 
forest industrial organizations the region. addition 
rainfall measurements, records were obtained light- 
ning activity the region and the RCAF provided 
supplementary information precipitation indicated 
ground radar presentations. 

The weather systems primary interest are storms 
consisting either frontal systems troughs, and one 
objective the airborne operation determine the 
effect precipitation seeding such storms from the 
air with silver iodide. The two ground areas have been 
chosen that the effects seeding may assessed 


similar article appeared the Quarterly Bulletin the 
Division Mechanical Engineering and the National Aeronauti- 
cal Establishment, July September, 1959. 
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Figure 
B25 Mitchell aircraft equipped for 
precipitation physics experiments 


during the course several summer operations flying 
upwind one other area. The area seeded 
selected random each flight and the uncontami- 
nated area used control. 

The requirements for flying under bad weather con- 
ditions for considerable number hours and for 
carrying instrumentation and observers necessitate 
aircraft moderate size. B25 Mitchell 
garded suitable and aircraft this type was made 
available the RCAF for use the project. This air- 
craft (Figure has been fitted with ice detector, 
hot wire liquid water content meter, cloud droplet 
mometer, flight recorder and counting accelerometer 
(Figure 2). addition, freezing nuclei generator de- 
signed Australia has been constructed and installed 
streamlined pod under the port wing the aircraft 
(Figure 3). This generator releases the smoke resulting 
from the combustion mixture silver iodide and 
acetone. tank the forward part the pod contains 


Silver iodide generator control panel 


Counting 
accelerometer 


Main instrument 
control panel 


Flight 
recorder 


Cloud droplet 
microscope and 
camera 


particles before reaching the cloud 
avoided. The level chosen for the ex- 
periments was midway between the 
cloud base and the height which the 
temperature was —5°C. this level the 
point release the particles was 
required minutes wind speed 
upwind the target area. Lateral dif- 
fusion the particles was assumed 
confined within cone having semi- 
vertex angle 10°. general, seeding 
was only carried out following the onset 
precipitation. order minimize 
the danger contaminating the control 
area the two areas were aligned right 
angles the predominant westerly 
wind. The aircraft was flown right 
angles the actual wind series 
reciprocal courses the required dis- 
tance upwind the target area. Boun- 
daries making allowance for diffusion 


Figure 


Rear fuselage compartment Mitchell aircraft 
showing observers’ stations and instrumentation 


quantity sufficient for hours operation the 
design consumption two gallons per hour. freezing 
nuclei counter will installed for future operations but 
was not available for the work during the past summer. 

The potential advantage seeding from the air 
rather than from generators located the ground stems 
from the fact particles are introduced the 
appropriate level the cloud and with known con- 
centration. Furthermore photolytic inactivation the 


angle 10° and passing through the 
nearest point the control area were 
used define the limits the seeding 
runs for various true directions the 
wind between 220° and 320°. 

seeding patterns, which turn required 
accurate wind determination flight 
frequent intervals, all under instrument 
flying conditions, made unusual navigational demands. 
meet these demands the aircraft was fitted with Decca 
navigational equipment (Figure 4), and survey-type 
ground chain was set Northern Ontario with the 
master station Matachewan and slave stations 
Emerald Lake (Figure and Cochrane. The aircraft 
equipment included Flight Log the cockpit which 
recorded chart the track and position the aircraft. 
alternative, but less accurate, aid navigation use 


Figure 
Silver iodide generator showing arrangement 
components and installation wing bomb-rack 
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Figure 
Mitchell aircraft cockpit fitted with 
navigation equipment 


has been made the control facilities afforded the 
military radar network. 

increase the flying time available the target 
forward base operations was established Val d’Or, 
Quebec. general, the aircraft was flown from Uplands 
Val d’Or when preliminary warning was obtained 
impending storm. The aircraft was then refuelled and 
the crew, consisting two pilots, crewman and two 
observers, rested readiness for takeoff short notice. 

The decision carry out operation was made 
the meteorologist attached the project Uplands. 
Telephone communications were used alert the flight 
crew Val d’Or, the Decca master station Matache- 
wan and the weather stations Macamic Angliers. 
The Decca master station was radio communication 
with the two slaves. Once the air the aircraft was 
able communicate directly radio with the Decca 
master station. Depending upon the duration the 
storm the aircraft either returned Val d’Or for further 
refuelling informed the Decca stations stand- 
down period and returned Uplands. 
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Work preparation for this project 
started April 1959. The aircraft was 
received May and the installations 
equipment were completed and test 
flown July The Decca ground net- 
work, major components which were 
obtained loan from the Department 
Mines and Technical Surveys 
Royal Canadian Navy, came into opera- 
tion July and the first seeding 
flight over the region was made 
August eight weeks the aircraft was 
flown for approximately 110 hours and 
carried out operations. The informa- 
tion and experience gained during these 
relatively short trials will serve 
valuable guide planning the more pro- 
tracted operations scheduled 
summer months during the next four 
years. 


Tent 
housing 150 
Decca transmitter 
aerial 


equipment 


Composite photograph the Red Slave Decca Station 


Emerald Lake, Ontario 


PARACHUTES, AND THEIR 


Bonn* 


Irvin Air Chute, Limited 


INTRODUCTION 

idea for parachute was conceived Leonardo 
Vinci the fifteenth century. However, progress 

its development was very slow. 

Prior World War the parachute was generally 
used provide thrills public gatherings. 

the start World War both sides adopted the 
parachute save the lives balloon observers who were 
being shot down manned airplanes. Soon the pilots 
heavier-than-air craft adopted the parachute, seat 
type, which was opened means static line at- 
tached the fuselage with the parachute being pulled 
from its container the action the pilot’s body fall- 
ing away from the aircraft. Shortly after the close 
World War the manually operated, free fall, para- 
chute was developed and adopted. 

The modern parachute today device many 
uses varying from life saving lowering troops, guiding 
torpedoes, lowering food, ammunition, cannons, jeeps, 
tanks and loads ever increasing weights. 

The application and use the parachute unlimited 
and its full potential remains explored. 


PARACHUTE COMPLEXITY 

The parachute has become more complex with the 
passing the years and what was once device for sav- 
ing the lives aeronauts and then later the lives avia- 
tors now stands the threshold its greatest achieve- 
ment, save the lives the astronauts. The parachute 
has actually become useful device for great variety 
flight, act brake after landing touchdown re- 
duce roll, recover missiles, missile components and target 
vehicles. matter fact, parachutes are used 
recover facilitate recovery almost everything that 
flies, and even some things that not fly. 

The drag and stabilization high speed racing auto- 
mobiles one the more recent unique uses the 
parachute, and recent inquiry has been made deter- 
mine the feasibility utilizing drag parachutes high 
speed water racing craft. 

The design and construction early parachutes were 
somewhat simple approach, and they were fabricated 
materials that were readily available. Although the 
theory for the design and construction differed between 
the early parachute experts, the basic concept remained 
significantly the same until the advent speed. Com- 


tReceived 18th January, 1960. 
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Figure 

plexity was injected reason the problems generated 
speed and, although these problems that time 
pertained the parachute direct life saving device, 
the importance parachutes indirect life saving 


device took added significance. This type applica- 
tion consisted deceleration and drag parachutes air- 


craft, and cargo and resupply parachutes, which acted 


indirectly life saving devices. 


EARLY DESIGN PROGRESS 

reason the fact that parachutes had taken 
such versatile outlook, all kinds uses were conceived 
and tried. The more successful these attempts were, the 
more the parachute was turned means accom- 
plish the endless tasks not easily solvable other means. 
was used recover aircraft from spin tests the 
aircraft failed respond conventionally, stabilize 
ejection seats boom assist flying tankers during 
refueling operations. “Necessity the Mother Inven- 
tion”, and played small part parachute develop- 
ment and application. rapidly 
people with parachute experience delved into the state- 
of-the-art effort find solution. Answers were 
sometimes laboriously arrived trial and error, but 
valuable information was obtained and the art para- 
chutes was advanced little more each time. Scale model 
parachutes were used for study reduce costs and avoid 
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the time consuming construction full scale models 
during initial design studies. Figure shows such model 
being dropped tower for performance analysis. Re- 
quirements that were generated World War 
focused attention the lack parachute progress 
progress that lagged seriously behind the progress the 
aircraft. was found that the flight personnel could not 
hope save themselves with the parachutes that were 
being furnished, much less exit safely from these fast 
aircraft. The ejection seat was developed provide 
safe means escape from fast aircraft and, almost im- 
mediately, became obsolescent reason the speeds 
the latest aircraft. 


PILOT PROTECTION 

Necessity demanded consideration for improved 
new methods devices for pilot protection. Consider- 
able progress had been made Germany during World 
War the theory and development protective 
devices and techniques. addition ejection seat work, 
theory was advanced the experts the Stuttgart 
Institute Germany that the cockpit area should 
reinforced provide protection for the pilot. They 
called this portion the aircraft Safety”. 
They believed this area could fortified protect the 
pilot during the rigors separation from the aircraft 
-itself and during deceleration from high speed flight. 

Protection could also more easily and positively 
assured against temperature extremes and anoxia. There 
was even the sincere belief that this would provide ade- 
quate protection crash landings. While the escape 
capsule concept today falls markedly short the 
original theory, the practicality nevertheless evi- 
dence the protection affords. Crash landing pro- 
tection could possibly provided but the weight 
penalty the aircraft would prohibitive. Circum- 
vention such shortcomings can sometimes success- 
fully made the development techniques and other 
devices for safe recovery the pilot. This never 
ending task, and constant engineering and testing done 
provide even minute progress. 


MATERIALS FOR PARACHUTES 

Materials used the fabrication parachutes have 
been subjected close study and, although significant 
material progress has been made, the benefit para- 
chutes, far the ability withstand high speeds 
concerned, has been limited. 

Cotton, silk, nylon, dacron, fortison, viscose rayon, 
orlon, linen, glass polyethylene and even leather have 
been used the manufacture parachutes one way 
another from time time. The predominant material 
the industry today, however, nylon. This material 
provides the most advantages with the least disadvantages 
over other materials available today, and the major 
contributing factor the high performance our pre- 
sent day parachutes. Strength weight ratio nylon 
fabric very high. For example, rip-stop nylon fabric, 
which used standard material for man carrying 
canopy construction and which weighs approximately 
1.1 ozs/sq yd, requires much break. 
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diameter and typical design and construction, will 
satisfactorily arrest load 200 moving velocity 
315 mph. This would equal force approxi- 
mately 5,000 imposed the arrested load. The great 
strength nylon, together with its controlled elasticity, 
when properly formed into the latest design para- 
chute, exhibits ability readily and consistently with- 
stand these tremendous forces generated the action 
speed and weight. 


DESIGN INNOVATIONS AND PARACHUTE ACCESSORY 

The early parachutes were solid textile type canopies. 
But parachutes were subjected higher forces and 
stresses, ways and means venting and methods for 
varying opening times were developed effort 
relieve these destructive forces. The theory being that 
the material could not realistically and practically 
strengthened withstand these forces, then circumven- 
tion manipulation design would necessary. 

From these theories evolved variety canopy de- 
signs and accessories accomplish two things general. 
One was relieve internal canopy pressures voiding 
air from the canopy under controlled methods and the 
other was regulate canopy fill time, thus using time 
effect deceleration safe speed for canopy inflation. 
Some the methods that were tried for relieving in- 
ternal canopy pressure consisted enlarging the con- 
ventional vent the apex the canopy, placing 
additional vents strategically throughout the canopy, 
using ribbon the construction the canopy with 
regulated spaces between the ribbons and using defined 
widths fabric formed concentric pattern with 
regulated concentric spacings. 

Some the methods that were tried regulate 
canopy fill time consisted automatic force reefing, 
mechanical reefing and skirt spoilers. 

The automatic force reefing consisted mechanical 
sensing device which disreefed the parachute according 
the decay the forces felt the parachute. 

The mechanical reefing consisted line pre- 
determined size and length passed through metal rings 
successively secured the skirt the canopy and 
secured together form continuous loop. 
stricted the opening the canopy skirt desired 
dimension and then, upon predetermined time after in- 
itiation the parachute system, pyrotechnic device, 
which was secured the canopy skirt band with the 
reefing line passed through it, delivered energy sever 
the line burning guillotine blade. The canopy 
could then assume its full designed diameter, but with 
less opening force, due deceleration through delay 
fully opening. 

The skirt spoilers consisted several designs, but 
the principal all was present reverse airfoil which 
caused air deflection the skirt and reduced air 
volume for filling. 

All these theories enjoyed varying degrees suc- 
cess. Some have become the mainstay parachute design 
and operation and are essential the phemonenal ac- 
complishments parachutes the present day, 
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Figure 
Barometric automatic opener 


DELAY MECHANISMS 

Considerable progress has been made, for instance, 
the protection aircrew against the effects anoxia 
and low temperatures the use automatic release 
mechanisms. These are installed inside the parachute pack 
and assure that the pilot descends, after bailout, safe 
altitude free fall the shortest possible time. this 
safe altitude the parachute ripcord pins are forcibly ex- 
tracted the mechanism either coil spring pyro- 
technic means. 

combination barometric capsule and/or mech- 
anical timer used the prime mover depending upon 
altitude. The choice selected automatically the 
mechanism that irrespective whether the pilot 
travelling high velocity 60,000 low velocity 
shown barometric automatic opener presently 
service use. 


RATES DESCENT 

The rate which parachute descends ground 
level function the weight that suspended and 
the parachute effective drag area. Design the various 
types canopies, therefore, entirely dependent upon 
the desired rate descent. Whereas may quite 
permissible have item equipment land with 
vertical rate ft/sec there are strict limits applied 
the rate which human beings can land without injury. 
The fine shade difference depends upon the para- 
chute’s function. premeditated descents such forest 
fire fighting personnel, paratroops and such, where bulk 
and weight consequence, large canopies 
diameter are used which give rates descent 
the region 15-18 ft/sec. the other hand, air- 
craft escape system where space and weight para- 
mount importance the canopy generally 
diameter, which naturally gives higher, but still safe, 
vertical descent rate. 

was mentioned earlier that the uses parachute 
would seem unlimited. Figure shown the rate 
descent canopy loading for wide variety para- 
chute types and functions. 

many cases possible for the load assist the 
parachute its function. the dropping heavy 
cargos, wide variety shock absorbing materials 
used ranging from honeycombed paperboard air-bags 
and nose spikes. 
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Figures and the development sequence the 
recovery parachute system missile shown. will 
seen that two distinct types landing assist are used; 
Figure additional load absorption effected 
nose landing spike, whereas Figure air bags 
are used. 


CARGO PARACHUTES 


Parachutes have also been designed so-called work 


horses and, experimentally, have reached much 
200 diameter. Cargo requirements are extensive and 
variety types and sizes have been designed. most 
instances, the design parachute equipment based 
getting the cargo the ground the least possible time 
without damage, applying the most economical and prac- 
tical methods. Generally, there are four types para- 
chute canopies used for aerial delivery systems; the 


standard flat, the hemispherical, the full extended skirt 


and the conical type. Sizes range from diameter 
100 diameter. The 100 parachute weighs 
240 and has carrying capacity 3,500 lb. However, 
when used cluster several canopies assembled 
provide resistance the load simultaneously the 
carrying capacity increased much 25,000 
Techniques for transporting aircraft and effecting 
drops have been developed, modified 
until cargo can carried and pin-point dropped 
minimum time. The limitations for dropping cargo, 
generally, can relegated the limitations imposed 
the carrying capacity the aircraft. 

While the dropping cargo old flying and 
parachutes themselves, the significant progress the 
art was made during World War and since that time. 

this field the future design, development and 
use parachutes unlimited and promises provide 
good furtherance parachutes. 


GUIDED MISSILE PARACHUTES 


Generally, parachutes for guided missiles must 


individually tailored for each application. applied, 
they usually consist several components and are re- 
ferred recovery system. Arriving such system 
consists establishing the over-all design the recovery 
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Figure 
Landing assist spike 


system, establishing the detailed design the respective 
stages and components, and fabrication and qualification 
testing the resulting components and systems. 

Since recovery the missile, component it, 
usually involves extreme speed and even great altitude, 
the problems recovery become tremendous. Speed 
presents problems heat and high shock force and high 
presents inherent problems low temperature 
the system prior initiation and low density 
atmosphere after initiation. 

Consequently, design considerations 


these factors, and design results must provide for com- 


bating them where possible circumventing them when 
other recourse available. 

Quite frequently the problem recovery necessarily 
imposes restrictions limitation the vehicle 
component and, therefore, requires gradual imposition 
forces the parachute effect reduction velocity. 
Since tumbling and erratic flight behaviour can ex- 
pected take place unstabilized component, the 
application small first stage parachute serves the 
purpose stabilizing device well accomplishing 
deceleration. 

Since maximum deceleration over the shortest flight 
path requires constant application the maximum 
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Figure 
Landing assist air bags 
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allowable forces the vehicle being recovered, several 
stages applied force become necessary. But with the 
addition each stage, the weight and volume the 
recovery system tends become prohibitive. When this 
situation arises, the force application required can ob- 
tained providing lesser number parachutes the 
system, and then reefing one more the para- 
chutes the system, with one more reefed diameters 
applied for predetermined time. this way maxi- 
mum force can applied without exceeding the 
maximum force allowed, and thereby the deceleration 
the vehicle can effected minimum time. 
Figure shows typical force versus time curve for 
missile recovery parachute system. The imposition 
various stages, both parachute and reefing, are clearly 
indicated forcetime changes. 

Arresting the missile component flight only 
part the recovery problem and delivery back earth 
fraught with problems, both land and water. 

water landing planned, automatic disconnect 
the recovery parachute necessary after touch-down, 
avoid dragging; flotation system maintain the 
recovered vehicle afloat; marker system for both visual 
and non-visual location and means for repelling sharks 
avoid rupture the flotation bags. 


Force VS. Time 


VELociTY Vs. Time 


2 3 5 6 9 
Time AFTER RELEase 


Figure 
Force and velocity time 


Conversely, landing planned land, the prob- 
lems are many respects different, although auto- 
matic disconnect device required after touchdown 
avoid dragging; the forces imposed the recovered ve- 
hicle landing firm ground sometimes become 
intolerable and measures must taken relieve these 
horizontal plane, and the weight and volume allowances 
for the parachute system prohibit sufficiently large sys- 
tem provide for acceptable landing velocity, air 
bags can employed reduce the landing shock. These 
bags are inflated the initiation the parachute system 
and are arranged that they are punctured landing 
effectively reduce the landing impact. 

the vehicle designed that may landed 
vertically, nose spike arrangement can made, where- 
landing impact can reduced ground penetration. 
sirable for good nose spike ground penetration and, 
therefore, the parachute can even smaller than that 
for horizontal landing attitude, all other factors being 
constant. 
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Figure 
Drag parachutes operation 


AIRCRAFT DRAG PARACHUTES 

There are three general applications for parachutes 
under the broad heading “Aircraft Drag Parachutes”. 
These are aircraft in-flight emergency deceleration para- 
chutes, aircraft landing approach control parachutes and 
aircraft landing roll parachutes. 

In-flight emergency parachutes are usually installed 
prototype aircraft where conventional bailout not 
practicable and yet ejection seats are not provided. Jet 
type commercial aircraft are typical examples. 

the event the aircraft should develop flutter during 
flight trials, the parachute can used effect rapid 
deceleration from the speed range which induced the 
flutter condition and then jettisoned that normal 
landing can made; and, course, structural failure 
the aircraft occurs, the rapid deceleration safe 
bailout speed facilitates timely escape the crew. 

the parachute designed allow for landing 
approach and landing roll control, possible con- 
tinue the flight with the parachute streamed allow 
for landing short runways, small landing areas. 

Landing approach control parachutes permit descents 
with more engine power maintained than would pos- 
sible for the aircraft otherwise. Safety increased 
the application the parachute this manner. These 
parachutes are used both prototype and production 
aircraft. 

Landing roll control parachutes are intended 
used auxiliary mechanical braking devices 
order effectively reduce aircraft landing roll. Figure 
shows typical drag parachute operation. This type 
parachute application has been instrumental, least 
part, making possible further aircraft per- 
formance satisfactorily controlling aircraft landing 
roll. very economical method for coping with the 
problems attendant landing fast aircraft the 
majority air fields. the control landing roll were 
left conventional wheel brakes, super airports with 
runways excessive lengths would required 
handle great number modern aircraft. 

may interest know that the use para- 
chutes reduce the landing roll aircraft not new. 
Actually, records show that parachute was used for 
this purpose early 1923. Figure shows typical 
example braking force using wheel brakes and drag 
parachutes. 
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MODERN MAN CARRYING 
PARACHUTES 

Man carrying parachutes have been 
designed, modified and re-modified over 
the years but the new sport “Sky 
Diving” has engendered many novel ideas 
parachute design. While most these 
ideas. encompass the canopy only, the 
harness, container and their respective 
components have been somewhat modi- 
fied. 

Changes equipment design have 
been with view furthering the ad- 
vantages the individual application 
and, since steering maneuvering the canopy land- 
ing predetermined spot the prime object the 
Sky-Diver, steerability the canopy the foremost 
consideration. 

canopy which forms polygon will descend 
theoretically vertical descent and will generally only de- 
viate from this course the movement air currents. 
Thus the drift conventional canopy reduced 
minimum wind velocities are essentially light. 

Since premeditated parachute jumping only prac- 
ticed wind velocities twelve knots less, self 
generated drift becomes desirable facilitate “spot” 
landings. 

installing strategically placed reinforced holes 
the canopy create jet flow air horizontal 
fashion, the glide rate the parachute effectively 
increased. 

This type innovation, while employed primarily 
sport jumping, also used for specialized application 
rescue work and fire fighting inaccessible areas. 
can also used any case where self generated drift 
desirable. Figure shows parachute with hole in- 
stalled facilitate steerability and glide. 

The man carrying parachute that used essentially 
for emergency life saving purposes has not undergone 
the numerous changes that its counterpart the sport para- 
chute has. 

Steering and manipulation the parachute during 
descent requires some training and jumping experience 


NOTES: 1. AIRCRAFT LANDING WT. ~— G5,000 LBS. 
2. AIRCRAFT DRAG Not SHOWN. 
3. PARACHUTE DEPLOYED AT I5G KTS. 
4. WHEEL BRAKES APPLIED AT 106 KTS. 


WHEEL BRAKes PLUS CHUTE 


BRAKING Force 
4,200 FT 
LANDING RUN 


DISTANCE TRAVELED [FT 


Figure 
Braking force during landing run for 
aircraft using wheel brakes and chute 
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Figure 
Steerable parachute inflated and descending 
perform well and, since the aviator usually does not 
possess this experience, better that the parachute 
which wears designed serve only the “Life 
Preserver the 

This parachute designed and manufactured with 
the view that must stand ready save the airman’s 
life, regardless circumstances. Reliability the fore- 
most consideration and applies both operational and 
structural integrity. 

Weight and bulk always consideration para- 
chute design. Maximum protection must provided 
with minimum space consumption. example, 
diameter canopy occupies space less than 
1,000 and, when installed back type configura- 
tion, together with all its components and fittings, in- 
cluding the barometric release device, weighs less than 

Parachutes receive special consideration when used 
for Since this highly spe- 
cialized field, special attention given the design 
the canopy well the design the container and 
harness. 


March, 1960 


Figure 
Extended skirt parachute inflated and descending 


slow rate descent, free oscillations, desired. 
The extended skirt design, which has flat circular 
center and annular ring the form inverted 
truncated cone added, diameter size, shown 
Figure 10, has been selected for paratrooper use since 
most nearly approximates the desired performance. 
The container designed opened static line 
and the harness designed allow for quick doffing 
after landing. 

The outstanding record safety and reliability, 
amassed during thousands jumps accomplished witb 
this equipment, attests the integrity the design. 


CONCLUSION 

While the idea the parachute was conceived the 
fifteenth century, and remained latent for over four 
years, the significant progress with this device 
has been our life time. The potential has not been 
fully recognized even today, and appears cer- 
tainty that the parachute will essential piece 
equipment the exploration outer space. 

The history the parachute the future will only 
written history itself. 
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INTERNATIONAL ASTRONAUTICAL CONFERENCE 


Stockholm, Sweden: 15th-20th August, 1960 


Swedish Interplanetary Society will the host 

the ,XIth International Astronautical Congress, 
which will held the International Astronautical 
Federation August. The meetings will take place 
the Royal Institute Technology, Stockholm. 

list the topics discussed has been issued, 
and the submission papers invited, though pro- 
gramme has yet been prepared. These topics are listed 


Basic Sciences 


Planetary Atmosphere Environments: Basic atmospheric pro- 
perties; Physical and chemical problems atmospheric flight 
(e.g. 


Interplanetary Space: Interplanetary matter 
Planetary magnetic fields, particle belts, etc. 


Space Medicine and Biology: Physiological and psychological 
aspects life extraterrestial environments. 


Navigation, Guidance and Control, Space Communication 


below and, addition, understood that the Symposia 
Space-Medicine and Space-Law will held during 
the Congress. 


INFORMATION 


Further information obtained from IAF-60, 
Box 5045, Stockholm Sweden. 


Trajectories: Powered and free flight space and within 
planetary atmospheres. 


Propulsion: Present and future systems. 


Vehicles: General systems concepts, subsystems, structures, 
materials, equipment, power supply, assembly space etc. 
Space Probes, Satellites, High Altitude Rockets: Specified 
projects—descriptions and presentation results. 


Economical Factors: Economics and planning space re- 
search, technology and development. 


SECOND INTERNATIONAL CONGRESS THE 
AERONAUTICAL SCIENCES 


Zurich, Switzerland: September, 1960 


International Council the Aeronautical Sciences 
was formed 1956 and its First Congress 
was held Madrid, Spain, September 1958. The 
Second Congress will held Zurich, Switzerland, 
from the 12th the 16th September 1960. The twenty- 
four participating countries are Argentina, Australia, 
Belgium, Brazil, Canada, Denmark, France, Germany, 
Israel, Italy, Japan, Netherlands, New Zealand, Poland, 
Rumania, South Africa, Spain, Sweden, Switzerland, 
Turkey, Union Soviet Socialist Republics, United 
Kingdom, United States America, Canada 
represented the C.A.I. 


Boundary layer transition subsonic flow; 
Shock wave boundary layer interference supersonic flow; 
Three-dimensional boundary layer theory; Aerodynamic 
design wings and bodies, and related flow Non- 
stationary transonic flow; Slip flow phenomena rarefied 
gases. 

Heat: Heat transfer involving transfer Heat 
sources and sinks. 

Aerothermochemistry: Theory laminar and turbulent flame 
propagation; Combustion solid propellants; Instability 
solid and liquid rockets; Flow with chemical reactions. 
Dissociation and ionization effects 
hypersonic flows. 

Aeroelasticity: Aerothermal effects including high speed 
flutter. 

Fatigue: Theory fatigue; Fatigue aircraft structures. 
Materials: Stress corrosion; Protection aircraft structures 
against corrosion and high temperature. 


The programme has not yet been settled detail but 
the subjects covered are listed below. addition, 
the programme will include the Daniel and Florence 
Guggenheim International Memorial Lecture pre- 
sented Professor Jakob Ackeret Switzerland 
“Concept Entropy the Development Aero Space 


INFORMATION 

Canadians wishing attend the meeting, whether 
members the C.A.I. not, should apply the Secre- 
tary for application forms and further information. 


Flight Mechanics and Guidance Upper Atmopshere and 
Space: Speed and altitude limits for air breathing engines; 
Controllable propulsion devices for missiles 
vehicles; Use power sources available space; Methods 
and limitations for the mutual communication between 
atmospheric space vehicles and communication with the 
ground; Limiting factors for the accuracy guidance 
various actual devices; Deductions from observation satel- 
lite orbits. 


Aero and Space Medicine: Recent progress aero and space 
medicine; Human limitations and their influence the 
design aero and space vehicles. 


Relations between Economic and Technical Aspects Air 
Transport: Relative importance technical factors 
economy transportation based recent experiences with 
conventional turboprop and jet aircraft; Influence the 
shortening takeoff and landing distances the economic 
exploitation various STOL-VTOL aircraft. 
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SECRETARY’S LETTER 


COMING EVENTS 
THE December issue the Journal introduced 

“Coming Events” section, giving particulars few 
future meetings which might interest our mem- 
bers. Several people have told that they have found 
-this information useful and hope that shall able 
increase the listing on. 

From time time some our members who travel 
lot have asked put the mailing lists all the 
Branches, that they will get copies all meeting 
notices; sometimes their wanderings would enable them 
attend meetings Branches other than their own, 
only they knew about them advance. impractic- 
able, for number reasons, grant these requests but 
effective advance listing the Journal would serve 
the purpose. 

each listing give particulars all Branch meet- 
ings held the next two months whenever 
know enough particulars make entry worthwhile. 
appreciate that Branches often have great difficulty 
establishing, with any degree certainty, all the 
essential features their meetings several months 
advance; and, course, for publication the Journal, 
need little lead time too. But have asked the 
Branch Secretaries their best and hope that 
our combined efforts shall able render useful 
service. 

addition to. Branch meetings, should like list 
other meetings whenever the essential features date, 
time, place, subject and speaker are available, and 
would ask all our members let know technical 
meetings aeronautical which may come 
their attention. Mr. Soucy and Professor Newman have 
already helped submitting details the IRE/ 
ASQC/EIA/AIEE Symposium and the McGill Univer- 
sity series lectures, respectively. 


ANNUAL DUES 

Dues bills are being sent out this month; the fiscal 
year the Institute begins the Ist April. There 
sort period grace between now and the beginning 
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October, after which members who have not paid 
their dues become technically “in arrears”. The Branches 
are financed the basis the numbers their mem- 
bers good standing the Ist October and so, the 
interests their own Branches, members are asked 
pay their dues before the distractions (and expenses) 
the summer holidays put all thought the C.A.I. out 
their heads. 


TORONTO 

The President and have been our travels 
this time visited Toronto twice. The first time was 
for the purposes joint meeting the Institute’s 
Executive and Planning Committees, the 12th Feb- 
ruary, and the second attend the Branch Student 
Thesis Night the 16th. The latter date fitted nicely 
with our trip Edmonton for the Mid-season Meeting; 
simply continued our journey the next day. 

The Toronto Thesis Night was great fun. our 
arrival Malton were met Dr. Wade and taken 
dinner with the Branch Officers, the competing Stu- 
dents and the panel judges, and then proceeded 
the Institute Aerophysics where the meeting was 
held. They things well Toronto and, though 
the attendance was not good might have been, 
the meeting went with swing, with never dull mo- 
ment. The topics ranged from air-cushion principles 
snitching moons from Jupiter and the whole thing 
demonstrated not only considerable ability among our 
Students but wisdom our panel judges that 
would have been credit Solomon. 

There neither time nor space comment the 
Mid-season Meeting. will report that next month. 
will just say now that was outstanding success. 
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ANNUAL GENERAL MEETING 


CHATEAU LAURIER 
OTTAWA 


24th and 25th May, 1960 


24th 9.00 a.m. 10.30 a.m. 
Morning 10.45 a.m. 12.30 p.m. 


Evening 7.00 p.m. 


25th May Morning 9.00 a.m. 12.00 noon 
Morning 9.00 a.m. 10.30 a.m. 
Morning 10.45 a.m. 12.00 noon 
Afternoon— 2.00 p.m. 5.00 p.m. 
2.00 p.m. 5.00 p.m. 


Business Meeting 
Man Space 


Honours and Awards 
and the 
Rupert Turnbull Lecture 


Dinner 


Air Transportation 
Astronautics Section* 
Propulsion Section* 
Industrial 

Test Pilots Section* 


Annual General Meeting 


BRITISH INCOME TAX 


The Canadian Aeronautical Institute has been 
approved for the purposes Section the 
British Finance Act 1958. Members who qualify 
for relief under that Section will allowed 
deduct the whole their annual dues from their 
emoluments assessable income tax under 
Schedule 


The following extract from the letter 
approval: 
“Commencing with the year April 1959, 
member who assessable income tax under 
Schedule respect the emoluments 
duction from those emoluments the whole 
the annual subscription which due and 
payable him the society the income 
tax year provided that 
(a) the subscription defrayed out the 
emoluments the office employment, 
and, 


(i) the advancement spreading 
knowledge (whether generally 
among persons belonging the same 
similar professions occupying 
the same similar positions); 

(ii) the maintenance improvement 
standards and competence 
among the members any profes- 
sion; 

(iii) the idemnification protection 
members any profession against 
claims respect liabilities incurred 
them the exercise their pro- 
fession; 

are relevant the office employment, that 
say, the performance the duties the 
office employment directly affected 
the knowledge concerned involves the 
exercise the profession concerned.” 

member who entitled the relief should 


apply his tax office soon possible for 


(b) the activities the society far they Form P358 which make claim for the 
are directed all any the following relief due him. 


objects 


Secretary. 
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BRANCHES 


SURVEY THE BRANCHES 


Winnipeg 


Torell 
Chairman 

The first inclination for the initiation 
Winnipeg Branch the Canadian 
Aeronautical Institute came 1954 and, 
result Headquarters becoming 
aware this, Interim Secretary was 
appointed November, 1954. The per- 
son appointed this job was Mr. 
Gibson who, one time, was Secretary, 
Toronto Section, the Institute the 
Aeronautical Sciences. had also been 
keen supporter the CAI 
formative stages. this time, there 
were only nine CAI members the 
Winnipeg area. Interim Committee 
was set consisting of: Mr. 
Haggett (Interim Chairman), Mr. 


‘May, Mr. Robinson, Mr. 


Gibson and Mr. Torell. 

formal application for the establish- 
ment the Winnipeg Branch was made 
April 1955, and, upon reaching the 


necessary twenty members, formal ap- 


proval was received April 16, 1955. 
election was held and the first Executive 
consisted of: Mr. Haggett, Chair- 
man; Mr. Eden, Vic-Chairman; Mr. 
Hovey, Mr. Guest, 
Councillor, and Mr. Newey, 
Councillor. 

The inaugural meeting was held June 
21, 1955 and consisted display 
the Bristol “Sycamore” Helicopter 
and Trans-Canada Airlines’ Vickers 
Viscount. Following dinner the 
Bristol Room the Airport Hotel, 
Shell film, “Powered Flight” was shown. 
Chairmen the succeeding years were: 
Mr. Eden (1956-57), Mr. 
Hovey (1957-58) and Mr. Bunnell 
(1958-59). 

The present Executive the Winni- 
peg Branch consists of: W/C 
Evans, Vice-Chairman; Deane, 
Treasurer; Thomas, Secretary; 
Davidson, Councillor; Sawyer, 
Chairman, Membership Committee; 
Marshall, Chairman, Program Com- 
mittee, and Baker, Chairman, So- 
cial Committee. Our other Councillor, 
who the present time located 
Ottawa, F/L Deslauriers. 

was decided this year that the Chair- 
men the Membership, Social and 
Program Committees should 
fledged members the Executive the 
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Winnipeg Branch Executive 
Standing r): Mr. Baker, Mr. Marshall, Mr. Davidson, 
Mr. Deane and Mr. Sawyer 
Sitting r): W/C Evans, Mr. Torell and Mr. Thomas 


success the Branch depends, con- 
siderable degree, their activities. 

The Executive Committee which 
meets the second Tuesday each month 
guides the activities the Branch 
whole. sets the objectives for the 
Branch, within the general framework 
the over-all objectives the Institute, 
and for the specific Committees for the 
year. reviews the plans made 
achieve these objectives and the results 
through the implementation these 
plans, making adjustments the plans 
necessary. 

The membership the Winnipeg 
Branch grew rapidly the beginning. 
April, 1955, had members; 
May, 1956, had increased 92. May, 
1957, saw membership 112 with 
figure 117 May, 1958. May; 1959, 
saw only two additional members being 
added and the present time have 
121 members good standing. 

From the above, would appear that 
the last several years the Branch has 
been fairly stagnant. These figures 
not tell the whole story however, 
have lost, roughly, members 
per year result resignations and 
transfers. 

The Winnipeg membership represents 
over fifteen local aeronautical concerns 
the Winnipeg area, such Transair, 
Department Transport, Parsons Air- 
ways Ltd., The Winnipeg Flying Club, 


etc, with the majority the members 
belonging Bristol Aircraft Limited, 
Standard Aero Engine Limited, Trans- 
Canada Air Lines and the RCAF. With 
the recent transfer the RCAF Train- 
ing Command the Winnipeg area, 
felt that there considerable poten- 
tial for additional members. Another 
source membership that being ac- 
tively pursued the University 
Manitoba. 

The Branch activities consist, gen- 
erally, ten meetings which are de- 
signed further the objectives the 
Canadian Aeronautical Institute. These 
are, consistently, dinner type lecture 
meetings with the exception dance 
held once each year. Our dinner meet- 
ings are held the Winnipeg Flying 
Club premises. 

The Membership Committee Chair- 
man, Mr. Sawyer, has objectives 
(a) increasing the membership 
175; (b) reducing resignations 50% 
during the 1959-60 term and (c) achiev- 
ing attendance members and 
guests all meetings. Only time will 
tell able achieve the first two 
objectives. The third has not been 
reached yet but attendance has been 
highly satisfactory with, roughly, 50% 
our membership attending every 
meeting. 

The Chairman the Social Commit- 
tee, Mr. Baker, has, addition 
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his normal chores arranging for ac- 
commodation, selling tickets etc, had 
the responsibility publicizing our 
meetings through the medium press, 
radio and television. date has 
been most successful, mainly the area 
press publicity. Another his ob- 
jectives was achieve profit 
all social events. may successful 
accomplishing this objective but pre- 
cedence decidedly against him. 

Our Program Committee Chairman, 
aspects recommending and arranging 
for the speakers. 

We, Winnipeg, are very fortunate 
result our environment that 
(a) the climate eliminates all the weaker 
types humans and leaves only the 
strongest and best for CAI membership, 
and (b) Winnipeg being far from 
Head Office, when request 
speaker from major companies, only the 
top men, sufficiently high the or- 
ganizations’ structure, are able obtain 
top management approval for travelling 
the distance involved. are not all 
complacent result this desirable 
situation and, occasionally, far 
pity some the other Branches, 
such Montreal and Toronto, who are 
not such fortunate circumstances. 

hold our Executive meetings the 
second Tuesday each month and our 
Branch meetings the fourth Tuesday 
each month. The program for the rest 
the year follows: March Mr. 
Fia, Bristol Aero Industries, 
April speaker from Rolls-Royce, 
Derby, England, “The Development 
the Tyne Engine”; May Dr. 
Sandiford, Director Operations Re- 
search, “Truth Without Consequences”; 
June Annual Meeting Speaker not 
chosen yet. 

believe that Branch have 
come long way over the past four 
years and that still have long way 
go. The future, however, holds 
fears result the excellent calibre 
the membership and their deep in- 
terest the CAI. also believe that 
the Winnipeg Branch well the In- 
stitute whole only its embryo 
stages the use the aerodyne 
mass transportation medium. Along with 
the technical advances made the avia- 
tion industry will come the gradual 
elimination surface transportation. 
Certainly within our lifetime will 
see the elimination the surface trans- 
port humans. The next generation 
will probably see the elimination, sur- 
face transport manufactured goods 
and possibly certain low bulk raw ma- 
terials. predict that the membership 
the Winnipeg Branch the Cana- 
dian Aeronautical Institute will reach 
2,000 the year 2000 AD. 
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Vancouver 


Hutton 
Chairman 

Looking back through the official re- 
cords the Vancouver Branch, the 
first indications interest forming 
Branch are found correspondence 
dated August, 1954. Formal approval 
the establishment Branch was given 
the Council January, 1955, and 
after election Executive Commit- 
tee the first technical meeting was held 
March 17th, 1955. The speaker 
this occasion was Captain Pritchard, 
C.B.E., Hon. Fellow R.Ae.S. (Past Sec- 
retary the Royal Aeronautical So- 
ciety), who spoke Aviation History. 
auspicious start any Branch. 

this time there were approximately 
members the area with all but 
few located organizations Van- 
couver Airport. The Branch member- 
ship has grown through the years the 
present strength 140 members, and 
has expanded area include indus- 
tries associated with aviation Greater 
Vancouver, Vancouver Island and 
Seattle, Washington. This growth en- 
couraging when considered that the 
aviation industry British Columbia 
associated entirely with scheduled air- 
line operation, chartered aircraft, heli- 
copter operation and service and over- 
haul facilities. 

The first Executive Committee com- 
prised Mr. Cameron, Chairman; 
Mr. Atkey, Vice-Chairman; Mr. 
McWilliams, Secretary-Treasurer; 
with Messrs. Siers and Berta- 
lino our first Councillors. The sound 
policies formulated this Executive 
and developed and maintained suc- 
cessive Executive Committees and Coun- 


cillors have contributed greatly the 
success the Branch. 

highlight the Branch history 
date was the Mid-season Meeting held 
the Hotel Vancouver 1958. Apart 
from the pleasure hosting this well- 
attended meeting, aroused consider- 
able local enthusiasm, assisting our mem- 
bership drive. 

Recognizing that one the primary, 


not main, functions the Branch 


develop sound programme tech- 
nical meetings, every effort has been 
made during the years provide pro- 
gramme technical meetings catering 
the requirements our local mem- 
bership. Our programme runs from 
September April with technical meet- 
ings being held the Officers’ Mess, 
RCAF Station Sea Island, with the ex- 
ception one dinner meeting the 
fall session and joint dinner 
meeting the spring session. cater 
for the ladies social meeting held 
during the fall session and the Annual 
General Meeting followed dinner 
and dance. 

Some idea our programme can 
gathered from typical meetings held 
during the 1959-60 season, such as: 

“Design Aspects the Supersonic 

Boeing Aircraft Ltd. 

“Science and the Space Age” Dr. 

Shrum, Dean the Faculty 

Graduate Studies, University Bri- 

tish Columbia. 

Panel Discussion By-Pass and 

Turbo Fan Engines representatives 

Rolls-Royce, Pratt Whitney and 

General Electric. 

active Student Section currently 
caters students the Canadian Ser- 
vices College, Royal Roads, Victoria. 


Vancouver Branch Executive 


(Standing r): Mr. Packer, Mr. Rutledge, 
Mr. Bryan, Mr. Roper and S/L Falls 


(Sitting r): Mr. Whiskin, Mr. Hartley, 
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The Branch provides the Student Sec- 
tion with guidance their affairs and 
assistance programme planning. Con- 
sidering the demands student time 
their normal curriculum, the forma- 
tion and continued activity this Sec- 
tion most encouraging. student 
essay competition sponsored the 
Branch. Negotiations endeavour 
establish Student Section UBC 
are currently under way. 

Dealing generally with the problem 
increasing our membership and promot- 
ing larger attendances our meetings, 
system block captains under the 
Chairman our Membership Commit- 
tee was established this year. These 
block captains are drawn one from each 
major organization the area, and their 
function form personal contact 
between the Executive and members and 
potential members their respective or- 
ganizations. Through this system 
hoped promote additional members 
and publicize forthcoming Branch 
events. 

The growth the Vancouver Branch 
has been most encouraging and, while 
effort being spared for still further 

expansion, felt that the growth pat- 
tern will not maintained the past 
rate unless major change the avia- 
tion industry takes place this area. 


NEWS 


Toronto 
January Meeting 

The fifth meeting the Toronto 
Branch was held the Institute 
Aerophysics, University Toronto 
Thursday, 21st January, 1960. 

After welcoming the audience 62, 
Dr. Wade, the Branch Chair- 
man, asked Prof. Poppleton the 
UTIA introduce the speaker for the 
evening, whose subject was “Fatigue”. 

Prof. Poppleton outlined the work 
Dr. Freudenthal currently undertak- 
ing Columbia University, New York, 
and told his training Prague and 
his teaching assignments places far 
apart Haifa and Illinois. 

Dr. Freudenthal introduced his sub- 
ject outlining the areas about which 
intended principally speak. 
presented the metal physics problems, 
the validity the cumulative damage 
rule and reliability function under 
fatigue and discrete load cases. 

Structures should all cases de- 
signed for the probability the limit 
load condition being reached but once 
the calculated life span, and the de- 
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signed ultimate load anticipated would 
then determined approximately 1.5 
this limit load. 


Dr. Freudenthal mentioned that 


conducted Columbia University re- 
vealed that the risk failure does not re- 
main static, but increases proportionally 
the age the structure concerned. 

using series excellent slides, 
the Speaker showed graphs depicting 
fatigue cycles versus probability fail- 
ure, which the mean life and mini- 
mum life expectancy could deter- 
mined; photographic enlargements 
electro-microscopic slides showing the 
formation cracks various metals, 
and further graphs illustrating that an- 
ticipated life normally shorter than 
calculations utilizing the linear damage 
rule would indicate. Dr. Freudenthal 
stated that this latter theory was sup- 
ported tests conducted others 
the field, particularly the Australian 
researchers. 

Finally Dr. Freudenthal showed that 
preloading structures provides 
crease life expectancy two four 
times, dependent course upon the 
percentage preloading attained, and 
cited examples this, especially 
springs and crane hooks. 

After lively question period fol- 
lowed vote thanks given Mr. 
Dunthorne Orenda Engines 
Limited, Dr. Wade closed the meeting 
reminding the audience the an- 
nual Student Thesis night, held 
this year Tuesday, 16th February. 


Halifax-Dartmouth 


Reported Milman 
January Meeting 


The January meeting the Branch 
was held the cinema the Chief 
Petty Officers’ Mess, HMCS Shearwater, 
Wednesday, January 20, 1960. The 
Branch Chairman, Mr. Wallworth, 
was the chair. members and guests 
attended the meeting. Mr. Wallworth 
stated that the Branch was losing two 
its more stalwart members Mr. 


Cornelius, the Branch Treasurer, and 


Mr. Eames, both whom were 


Mr. Wallworth making the 
presentation CPO Batten 


Prof. Cochkanoff 


going the USA. introduced Mr. 
Bowers, who was taking over the post 
Treasurer for the remainder of. the 
year. 

silver tray and cocktail shaker was 
presented the Chairman behalf 
the Branch CPO Batten, Mess Presi- 
dent the Chief Petty Officers’ Mess, 
appreciation the use the mess 
the Branch for meetings. 

The speaker the evening, Professor 
Cochkanoff Nova Scotia Tech- 
nical College was introduced Mr. 
Garrard who pointed out that Professor 
Cochkanoff had recently returned from 
course Iowa State University during 
lems relating thermal stresses plates 
and sloshing fuels tanks. Also, 
had recently visited Langley Field the 
NASA. The subject Professor Coch- 
kanoff’s talk was “Manned Space Flight”. 

Professor Cochkanoff opened ob- 
serving that the problem with manned 
space flight was that getting the man 
safely back earth. There are three 
methods doing, namely, reverse 
firing rockets, gliding and high drag. 
The first out the question due 
the weight the fuel, the second will 
undoubtedly the final solution but 
the third method that which being 
used initial attempts. 

The “Mercury” project and X-15 
were then described detail and the 
problems being faced and solutions pro- 
posed outlined, with particular emphasis 
methods preventing the vehicle 
from burning and keeping the astro- 
naut relatively cool. 

the conclusion his talk, the 
speaker was thanked Mr. Milman 
behalf those present. 


Montreal 


January Meeting 

The regular monthly meeting was 
held the Airlines Restaurant 
January 19, 1960, Branch Chairman, Mr. 
the dinner including guests and 
members the Students’ Section. 184 
attended the lecture. 
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The speaker, Mr. Alex, intro- 
duced Mr. Drummond, presented 
most informative and interesting talk 
enlivened many humorous anecdotes 
his visit Russia connection with 
the FAI Conference May and June 
1959. Mr. Alex received the impression 
that living standards were definitely 
the rise Russia although many 
aspects they had long way 
catch the American standards 
which the Russians apparently have set 
goal. Travel was not restricted and 
most their questions were apparently 
freely answered. 

was informed that Aeroflot car- 
ried approximately 8,000,000 people 
1958 and 1961 expect carry 
21,000,000 passengers. Aeroflot had 
210,000 route miles and over 1,600 air- 
planes, mostly twin engine They 
were anticipating that AN-10 turbo- 
props, 100 passengers) would ade- 
quate for use sod fields and the 
Russians felt that these large turboprops 
had roughly the same speed and capacity 
our present-day big jets but with 
greatly improved economy 
bility. was quite impressed with the 
TU-104A and which were the 
70-80 passenger class with cruising speeds 
about 500 mph.The Russians felt that 
the Americans and British have made 
mistake concentrating much 
pure jet for less than Mach aircraft. 
Mr. Alex felt that the engine design 
and construction appeared excel- 
lent and that the aircraft design too was 
first rate. 


CAI 
24th and 25th General 
Meeting, Laurier, 
IAF 
15th-20th International 
Astronautical Congress, 
SWEDEN. 
ICAS 
12th-16th September—Second Inter- 
national Congress Aeronautical 
Sciences, 
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The helicopters also appeared 
excellent although had take their 
word for many their performance 
figures. was impressed with the 
Mil-6 helicopter which has gross 
sengers, and was anticipated for service 
use around mid-1960. There seemed 
free interchange parts between 
designers i.e. Mil-4 uses single 
rotor with one 1750 piston engine 
(almost interchangeable with the 
Wright R1820) whereas the Yak-24 
uses two the same rotors and two 
the same engines. Such procedures 
greatly speed construction. Mr. Alex 
was able fly Mil-4 and also 
Kamov-15 (co-axial rotors). felt 
they were excellent examples the 
helicopter art, although was not im- 
pressed with the pilot the Kamov-15 
who demonstrated inverted flight, tight 
spirals and vertical stall maneuvers. Be- 
cause the lack roads and the dura- 
tion train travel times, traffic between 
Moscow and various eastern cities 
very heavy with load factors running 
close 

the conclusion Mr. Alex’s talk, 
behalf those present. 


Calgary 


January Meeting 

Thirty-one members and guests at- 
tended the January dinner meeting 
the Calgary Branch which was held 
the Park Restaurant Thursday, the 
January. were honoured the 


COMING EVENTS 


BRANCHES 
Vancouver 
30th April—Annual General Meeting. 


Montreal 
20th April—Visit the new TCA 
overhaul base Dorval. (Joint with 
SAE) 


Halifax-Dartmouth 
20th Mess, HMCS 
Shearwater, Annual General Meeting. 


attendance guests Dr. MacPhail 
(President CAI), Mr. 
(Secretary CAI), Mr. McCallough, 
Manager, Calgary Division, Field Avia- 
tion, and guest speaker Mr. Mc- 
Cormach Canadian Pratt Whitney. 
Following the supper steak, brief 
business meeting was held include an- 
nouncements the February meeting 
the Branch and reminder all 
the Mid-season Meeting held 
Edmonton. 

brief address, Dr. MacPhail spoke 
encouragingly the present and future 
status the CAI. Mr. Luttman also 
spoke briefly the meeting, expressing 
his pleasure the growth the Cal- 
gary Branch and particularly his be- 
ing able attend one the Branch 
meetings. also related that the Cal- 
gary Branch’s status being the junior 
Branch the CAI, may soon re- 
linquished there may soon new 
Branch forming Quebec. 

Following recess, the guest speaker 
was introduced Mr. Ryning. 
Mr. McCormach spoke Pratt 
Whitney’s activities the jet engine 
field the past, present and future 
tense. The speaker then turned the 
discussion form presentation which 
met with good response 
gathered particularly the aeronautics 
students present. 

The guest speaker was thanked 
Mr. Fenby CPAL(R). Follow- 
ing this portion the meeting, 
ness meeting was held between the Cal- 
gary Branch Executive and the CAI 
President and Secretary. 


Winnipeg 
12th April Winnipeg Flying Club, 
The Development the Tyne 
Engine, Speaker from Rolls-Royce, 
Derby. 
10th May Winnipeg Flying Club, 
Truth Without Consequences, Dr. 
Sandiford. 
14th June Winnipeg Flying Club, 
Annual General 
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MEMBERS 


NEWS 


Glinski, has been elected 

taken position the Directorate 
Engineering Research, DRB, Ottawa. 

Eames, has recently been 
appointed Chief Naval Architect 
Cleveland Pneumatic Industries, Inc., 
Washington, D.C. 

Howlett, has recently 
taken position Field Representa- 
tive with the Boeing Airplane Co., 
Seattle. 

elected President the Royal Can- 
adian Flying Club Association. 

Dr. Lapp, has been ap- 
pointed Acting Chief Engineer the 
Special Products Division the 
Havilland Aircraft Canada Ltd. 

Shannon, formerly with 
North American Aviation has recently 
taken position Senior Design 
Engineer the Initial Project Office 
Vertol Aircraft Corporation, Mor- 
ton, Pennsylvania. 

attending the College Aeronautics 
Cranfield, England. 

Bartlett, Technical Member, has 
taken position with the Lincoln 
Laboratory the Massachusetts Insti- 
tute Technology. 

Wright, Technical Member, has 
taken Senior Aeronautical Engineer- 
ing position the Jet Powerplant 
Group, Pan American World Airways. 


ADMISSIONS 


meeting the Admissions Com- 
mittee, the following was admitted 
the grade shown, effective 4th January, 
1960. 


Associate Fellow 

Lundberg, Director, The Aero- 
nautical Research Institute Sweden, 
Bromma, Sweden: Box 1121, Bromma 
11, Sweden. 


* * * 


meeting the Admission Com- 
mittee, held the 2nd February, 1960, 
the following were admitted the 
grades shown. 


Associate Fellow 

Liss, Director Engineering and 
Sales, Servomechanisms (Canada) Ltd.: 
123 Rexdale Rexdale, Toronto, 
Ont. 
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Member 

F/L Ayres, RCAF, Project Test 
Pilot, CEPE, Climatic Detachment, 
RCAF Stn. Namao, Box 11, 
Lancaster Park, Alta. 

S/L Chivers-Wilson, RCAF, Detach- 
ment Commander, 1205 TSU, Orenda 
Engines Ltd., Malton, Ont.: 
brook Crescent, Brampton, Ont. 

F/O Flaherty, RCAF, Detachment 
Commander, 1003 TSD, Canadian 
Pacific Airlines (Repairs) Ltd., Lin- 
coln Park, PMQ 151, RCAF 
Stn., Lincoln Park, Alta. 

MacTavish, General Manager, Fort 
Garry Tire Auto Supplies, 208 Fort 
St., Winnipeg Man. 

Dr. Meyer, Assistant Research 
Officer, NAE Div., National Research 
Council, Ottawa, Ont. 

Warren, Engineer Canadair Ltd., 
Montreal, P.Q.: 1465 Ouimet St., Apt. 
16, St. Laurent, Montreal, 

S/L Wright, RCAF Ret’d, Com- 
pany Representative, Mount Royal 
Transportation Equipment Ltd., Mont- 
real, P.Q.: 1715 Abbey Rd., Ottawa 
Ont. 


Technical Member 

Major Bishop, DADEME Vehicles 
Aircraft, AHQ, Ottawa, Ont.: 
Kilborn Ave., Ottawa, Ont. 

Buckowski, Tooling Standards 
Technician, Trans-Canada Air Lines, 
Winnipeg, Man.: 424 Dalton St., Win- 
nipeg 

Hughes, Quality Control Tech- 
nician, Trans-Canada Air Lines, Win- 
nipeg, Man.: 135 Bruce Ave., St. 
James, Man. 

LCDR. Major, Ret’d, Tech- 
nical Writer, Canadair Ltd., Montreal, 
P.Q.: 440 62nd Ave., 
Plouffe, Montreal P.Q. 

Redick, Production Engineer, 
Havilland Aircraft Canada Ltd., 
Downsview, Ont.: Faywood 
Apt. 305, Downsview, Ont. 

Singh, Aircraft Mechanic, Trans- 
Canada Air Lines, Vancouver, 
1025 Gilmore Crescent, Richmond, 
Vancouver, B.C. 

Toby, Mechanic, Trans-Canada Air 
Lines, Vancouver, B.C.: 3745 Dubois 
St., South Burnaby, B.C. 

Tucker, Supervisor, Railway 
Power Engineering Corp., Winnipeg, 
Man.: 5130 Westhill Ave., Montreal, 
P.Q. 

Winnik, Engineering Planning 
Technician, Trans-Canada Air Lines, 
Winnipeg, Man.: 525 Enniskillen Ave., 
Winnipeg Man. 


Student 

Atkinson, Provincial Institute 
Technology and Art, Calgary, 
827-19th Ave. S.W., Calgary, Alta. 

Officer Cadet Brett, Canadian Ser- 
vices College, Royal Roads, Victoria, 
B.C. 

Brown, University British Co- 
lumbia, Vancouver, B.C.: 1190 41st 
Ave., Vancouver 15, B.C. 

Officer Cadet Bucknum, Canadian 
Services College, Royal Roads, Vic- 
toria, B.C. 

Cherniawsky, Provincial Institute 
Technology and Art, Calgary, 
Alta.: 2012 17th Ave. N.W., Calgary, 
Alta. 

Officer Cadet Coatsworth, Canadian 
Services College, Royal Roads, Vic- 
toria, B.C. 

Cowan, Ryerson Institute Tech- 
nology, Toronto, Ont.: Withrow 
Ave., Toronto Ont. 

Ferrence, University Toronto, 
Toronto, Ont.: Burwash Hall, 
Charles St. W., Toronto Ont. 

Flight Cadet Graham, Canadian 
Services College, Royal Roads, Vic- 
toria, B.C. 

Officer Cadet Hannah, Canadian 
Services College, Royal Roads, Vic- 
toria, B.C. 

Hinton, McGill University, Mont- 
real, P.Q.: 3434 McTavish St., Mont- 
real, P.Q. 

Knystautas, McGill University, Mont- 
real, P.Q.: Strathyre, Ville LaSalle, 
Montreal, P.Q. 

Lee, McGill University, Montreal, 
P.Q.: Central YMCA, Room 439, 1441 
Drummond, Montreal, P.Q. 

Flight Cadet Macdonald, Canadian 
Services College, Royal Roads, Vic- 
toria, B.C. 

Mak, University Toronto, 
Toronto, Ont.: St. George St., 
Toronto Ont. 

Officer Cadet McKay, Canadian 
Services College, Royal Roads, Vic- 
toria, B.C. 

Officer Cadet Poole, Canadian Ser- 
vices College, Royal Roads, Victoria, 
B.C. 

Quail, University British Colum- 
bia, Vancouver, B.C.: Acadia Camp, 
University British Columbia, Van- 
couver, B.C. 

Roosdahl, University British 
Columbia, Vancouver, B.C.: Kootenay 
House, University British Columbia, 
Vancouver, B.C. 

Toronto, Ont.: Devonshire Place, 
Toronto Ont. 
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Cadet Szentmiklossy, Canadian Ser- 
vices College, Royal Roads, Victoria, 
B.C. 

Thomas, McGill University, Mont- 
real, P.Q.: 12th Ave., Montreal 
36, P.Q. 

Naval Cadet Turner, Canadian Ser- 
vices College, Royal Roads, Victoria, 


F/O Vieni, RCAF, McGill Uni- 
versity, Montreal, P.Q.: 1555 Gravel 
Ave., Brossardville, P.Q. 

Wygnanski, McGill University, Mont- 
real, P.Q.: 3833 Oxford Ave., Mont- 
real, P.Q. 


Associate 

Doyle, Assistant Personnel Manager, 
Rolls-Royce Canada Ltd., Montreal, 
P.Q.: 4075 Namur St., Montreal, P.Q. 

McDonald, Superintendent Stores, 
Pacific Western Airlines, Vancouver, 
B.C.: Ste. American Apts., 
10611 Kingsway, Edmonton, Alta. 


meeting the Admissions Com- 
mittee, held the 10th February, 1960, 
the following were admitted the 
grades shown. 


Associate Fellow 

Capt. (E) Doherty, RCN, Assistant 
Chief Naval Technical Services 
(Air), RCNHQ, Ottawa, Ont.: 852 
Byron Ave., Ottawa Ont. 

Keast (on transfer from Member) 

Martin, Head Aerodynamic Test 
Group, Avro Aircraft Ltd., Malton, 
Ont.: 2058 Dickson Rd., Port Credit, 
Ont. 


Member 
Cepella (on transfer from Tech- 
nical Member) 
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S/L Drolet, RCAF, Aircraft Fluid 
Services Officer, RCAFHQ, Ottawa, 
Ont.: 1853 Russell Rd., Ottawa Ont. 

Jackson, CARDE, Valcartier, P.Q.: 
469 Lavigerie, Ste-Foy, Quebec 10, 
P.Q. 

Kinsman (on transfer from Tech- 
nical 

McNee, Regional Superintendent 
Airports, Dept. Transport, Ed- 
monton, Alta.: 10159 119th St., Ste 
Edmonton, 

Woeckner, Senior Engineer, Prelimi- 
nary Design, Canadair Ltd., Montreal, 
P.Q.: Ave., St. Martin, P.Q. 


Technical Member 

Watson, Engineer Mechanic, Oka- 
nagan Helicopters Ltd., Vancouver, 
B.C.: 7676 Angus Dr., Vancouver 14, 
B.C. 


Junior Member 

Healey, “Technical Statistician, 
Canadair Ltd., Montreal, P.Q.: 11950 
Michel Sarrazin, Apt. 15, Montreal 


Student 

Anderson, Provincial Institute 
Technology and Art, Calgary, Alta.: 
163 Malibou Calgary, Alta. 

Arnold, Provincial Institute 
Technology and Art, Calgary, Alta.: 
19th Ave. N.W., Calgary, 

Arscott, McGill University, Mont- 
real, P.Q.: 6037-30th Ave., Rose- 
mount, Montreal, P.Q. 

Bowman, Provincial Institute 
Technology and Art, Calgary, 
1612 2nd St. N.W., Calgary, Alta. 

Couser, Provincial Institute 
Technology and Art, Calgary, 
Fairview Dr., Calgary, 

Cox, Provincial Institute Tech- 
nology and Art, Calgary, Alta.: 40- 
45th St. S.W., Calgary, Alta. 

Dueck, Provincial Institute 
Technology and Art, Calgary, 
Thornbriar Rd., Calgary, Alta. 


Goddard, Provincial Institute Tech- 
nology and Art, Calgary, Alta.: 816- 
16th N.W., Calgary, 

Halbert, Provincial Institute 
Technology and Art, Calgary, Alta.: 
440 14th St. N.W., Calgary, Alta. 

Technology and Art, Calgary, 

Technology and Art, Calgary, 
1215 19th Ave. N.W., Calgary, Alta. 

Poitras, Provincial Institute 
Technology and Art, Calgary, 
723 15th St. N.W., Calgary, Alta. 

Popek, Provincial Institute 
Technology and Art, Calgary, Alta.: 
2807 12th Ave. N.W., Calgary, Alta. 

Quakenbush, Provincial Institute 
Technology and Art, Calgary, Alta.: 
726 St. N.E., Calgary, Alta. 

Ratte, Provincial Institute 
Technology and Art, Calgary, Alta.: 
c/o Box 1156, Bowness, Alta. 

Rowley, Provincial Institute 
Technology and Art, Calgary, Alta.: 
Ave. N.W., Calgary, Alta. 

Samoil, Provincial Institute 
Technology and Art, Calgary, Alta.: 
Two Hills, Alta. 

Smolkowski, Provincial Institute 
Technology and Art, Calgary, 
Ave. S.W., Calgary, Alta. 

Terada, Provincial Institute Tech- 
nology and Art, Calgary, Alta.: 1501- 
18th Ave. N.W., Calgary, Alta. 

Thomson, Provincial Institute 
Technology and Art, Calgary, 
1424-7 St. N.W., Calgary, Alta. 

Wenig, Provincial Institute 
Technology and Art, Calgary, 
113 12th St. N.W., Calgary, Alta. 


Technology and Art, Calgary, Alta.: 
1423 20th St. Calgary, Alta. 
Yaremko, Provincial Institute Tech- 
nology and Art, Calgary, Alta.: 728- 

3rd Ave. N.W., Calgary, Alta. 
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Medical Aspects Flight Safety. Agardo- 
mon Press, New York, 1959. 308 pages. 


$11.20. 
Any new book which deals knowl- 


edgeably with problems flight safety 
deserves hearty welcome. Flight safety 
subject which full difficult 
questions and while this book answers 
few the basic questions many the 
papers are thought-provoking and 
fresh viewpoints. 


Those whose important task 
catalogue and abstract new publications 
must have difficulty dealing with 
book this type. collection 
some thirty papers, uneven quali- 
and does not cover the field com- 
not easy discover just what detail the 
book contains and what does not. 


Furthermore, eight the papers are 


French, although English summaries are 
provided, are summaries French 
for the papers English. 

The papers which were presented 
symposia 1956 and 1957, are grouped 
into five chapters: Flight Safety and 
Aircraft Accidents, Air- 
craft Accidents, The Use Pathology 
Crash Injuries, In-Flight Protection 
and chapter miscellaneous papers. 
might expected, such divisions 
are rather artificial and examination 
the text confirms this. From the 
book’s title some discussion 
effects flight safety common ail- 
ments aircrew might have been ex- 
pected. While there are number 
important papers dealing with engineer- 
ing problems bearing safety, there 
adequate discussion, for example, 
the special problems underwater 
escape escape from two-place, 
multi-crew passenger aircraft. 

Many the papers were written 
recognized authorities, and are well 
worth study. However, practically all 
the good, original material has ap- 
peared scientific journals under other 
titles. 

One important detail should men- 
tioned. paper from the RAF describes 
novel approach Flight Safety 
through newly-formed RAF Direc- 
torate Flight Safety. The RCAF 
Directorate this name has been 
operation for nearly seven years, and its 
functions and method operation fol- 
low closely those the preceding Ac- 
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cident Investigation Branch, which was 
established during the last war. The 
RAF claim for new approach, there- 
fore, should not obscure this earlier 
establishment closely similar and 
successful RCAF agency. 


The book recommended for perusal, 
but the buyer should examine the con- 
tents before parts with his money. 

Dr. 


High Temperature Materials. Edited 
John Wiley Sons, Inc., New York, 1959. 
544 pages. Illus. $17.50. 

This book composed the papers 
which were presented the High Tem- 
perature Materials Conference held 
Cleveland April 1957. The Confer- 
ence was sponsored the High Tem- 
perature Alloys Committee, Institute 
Metals Division, The Metallurgical So- 
ciety, American Institute Mining, 
Metallurgical and Petroleum Engineers. 
This rather lengthy title that only 
one organization. 

There are over fifty authors who pre- 
pared the papers presented this Con- 
ference. They emanate from universi- 
ties,. industry and Government 
research establishments. Many may 
considered authorities the field 
which they write. 

The book constitutes, what can 
taken as, summary the status 
knowledge and recent developments 
the field materials suitable for use 
temperatures over 1500°F. 

The papers are divided into seven 
groups, namely, cobalt- 
alloys, cermets and intermetallics, re- 
fractory metals, strengthening dis- 
persion insoluble particles, vacuum 
melting and its effect 
effects testing environment pro- 
perties and finally, oxidation resistance. 

will obvious this time, 
even the most casual reader, that the 
subject matter this book pertains di- 
rectly turbine engine design, although 
there are parts which would useful 
the field high Mach number air- 
frames, missiles and rockets. 

Some the papers are devoted al- 
most exclusively the subject tur- 
bine engine buckets and discs. Many 
contain quantitative data the proper- 
ties these high temperature materials, 
which information would very diffi- 


cult find elsewhere the literature, 
particularly since number these ma- 
terials are proprietary nature. Un- 
fortunately, with the rapid progress be- 
ing made this field, large amount 
the data presented will obsolete 
very soon, not already so, especially 
since the Conference was held almost 
three years ago. pity that took 
long for these papers put into 
print, that everyone interested the 
subject could have read them more 
timely basis! 

Details some the subjects cov- 
ered are: sintered aluminum and titan- 
ium products and why they behave 
they high temperatures; high tem- 
perature failure mechanisms; high tem- 
perature properties the refractory 
metals, chromium, molybdenum, tung- 
sten, tantalum, columbium, rhenium; the 
superior properties possessed metals 
which have been vacuum melted; and 
forth. 

For volume some 500 pages, 
contains wealth information im- 
portant those the turbine engine 
industry. This considered not 
only from the viewpoint the refer- 
ence data included but also from that 
educational value which will help the 
reader understand why certain phe- 
nomena occur and how they may 
controlled obtain useful materials. 

Engine well some airframe and 
missile metallurgists will find this book 
very beneficial their work. 


Introduction Rocket Technology. 
demic Press, New York, 1959. 344 pages. 
Illus. $9.50. 

The authors have made purposeful 
presentation the fundamentals 
rocket technology form which does 
not demand too much specialized 
edge. subject matter slightly 
more comprehensive than the 1949 edi- 
tion Rocket Propulsion Elements 
Sutton and this new book appears 
have been published Russia during 
1954. far additional technical data 
are concerned, the five year interval does 
not appear have produced any in- 
teresting results—but the recent achieve- 
ments the Soviets speak for their 
competency the fields described. 
Sutton’s book, solid propellant rockets 
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are only briefly referred but there 
reason suppose that this implies 
neglect this particular field. 

Those buying this book will find that 
principally covers rocket engine tech- 
nology, aerodynamics flight through 
the atmosphere, flight beyond the atmo- 
sphere and the principles gyroscopic 
stabilization. These topics are all ap- 
proached from scientific rather than 
descriptive engineering standpoint and 
consequently university students and 
others new the field may find 
most readable primer. can also read 
with advantage those who have writ- 
ten pseudo scientific books rocket 
technology! 

The translator, apologetically pander- 
ing the Western technology, has 
laboriously converted all constants and 
equations from the cgs the fps sys- 
tem and may have thus spoiled the book 
for many its potential readers. Not 
having the original study, not 
possible decide whether the book was 
initially well referenced. The small list 
included the tail end serves merely 
indicate additional reading; another 
deficiency the corresponding lack 
information the authors, which 
view the laudatory prologue about 
pioneer Russian rocketeers surprising. 

Summing up, useful book pre- 
sented logical scientific manner 
which contains vital errors. 

Dickinson 


Combustion and Propulsion 3rd 
AGARD Colloquium. Edited 
Pergamon Press, New York, 1959. 
614 pages. Illus. $20.00. 

Engineers and researchers engaged 
the aeronautical aspects combustion 
will familiar with the proceedings 
the two earlier colloquia sponsored 
the Combustion Panel AGARD. 
(Cambridge 1953, Liege 1955.) Each 
these volumes provided invaluable in- 
ternational critical survey the then 
current state the combustion art with 
emphasis the fundamental understand- 
ing this very complex field. 1956 
the scope the Combustion Panel was 
enlarged include Propulsion and the 
Third Colloquium (Palermo 1958) in- 
cluded papers not only combustion 
but broader aspects the rapidly 
extending and diversifying propulsion 
field. The present volume organized 
into five main parts reflecting this ex- 
tended scope, and considerably more 
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bulky than its predecessors. Part deals 
with powerplant requirements affect- 
aircraft mission, Part with the 
interaction between combustion systems 
and engine components, Part III with 
propulsion system noise, Part with 
combustion general and Part with 
miscellany subjects, including high 
temperature shock waves, radiation heat 
transfer hypersonic vehicles, and 
magneto hydrodynamics, under the 
group heading Aero Physical Chemistry. 
concluding Part contains selected 
combustion papers from the 12th Tech- 
nical Meeting the AGARD Combus- 
tion and Propulsion Panel (Washington 
1957). all, twenty-one papers are in- 
cluded, from the USA, from 
France, from the UK, and from 
Germany. The French papers are pre- 
sented the original French, the rest 
English. Each paper concluded with 
printed discussion varying length 
together with the author’s reply. 
possibly inevitable result the broader 
scope, the present collection papers 
forms less well integrated whole than 
the previous volumes. The twenty-one 
papers represent formidable array 
basic information wide range 
specific topics many which are not 
closely related. would rare 
reader indeed who could wade through 
the entire 600 pages with uniform in- 
terest and profit. However the same 
generally high standard scholarship 
and attention fundamentals which 
marked the earlier book seems have 
been maintained and there little doubt 
that, reference volume, the present 
text will find widespread use. 


Introduction the Theory Compres- 
sible Flow. Van Nostrand 
Co. Inc., Toronto, 1959, 385 pages, Illus. 
$10.15. 

his preface, the author notes that 
the book based his lecture course 
advanced aerodynamics the Uni- 
versity Maryland. points out that 
his aims writing are twofold: “This 
book intended for students fluid 
dynamics who are interested the es- 
sential results and useful techniques 
the theoretical analysis compressible 
flow”. The book also “serve 
useful reference research workers 
this field”. The reviewer believes that 
the achievement these aims only 
partially successful. 

The purpose book that written 


introduce and familiarize the reader with 
field that new him. The present 
text, however, written more the 
form review for someone who 
probably already quite familiar with the 
subject matter. Consequently, the reader 
who seeking fundamental instruction 
will also have other texts and 
reports gain that knowledge. 

The book consists the following 
chapters: Introduction; Thermodyna- 
mics and Physical Properties Gases; 
Compressible Fluid; Shock Waves; 
Fundamental Equations the Aero- 
dynamics Compressible, Inviscid 
and Nonheat Conducting Fluid; Method 
Small Perturbations, Linearized 
Theory; Two-Dimensional Subsonic 
Steady Potential Hodograph Me- 
thod; Exact Solutions Two-Dimen- 
sional Isentropic Steady Flow Equations; 
Two-Dimensional Steady Transonic and 
Hypersonic Method Charac- 
teristics; Linearized Theory Three- 
Dimensional Potential Flow; Nonlinear 
Theory Three-Dimensional Compres- 
sible Flow; Anisentropic (Rotational) 
Flow Inviscid Compressible Fluid; 
Flow Viscous Compressible Fluids 
and Mixtures Gases; Boundary- 
Layer Flow Viscous Compressible 
Fluids; Magnetogasdynamics. Each chap- 
ter followed reasonable number 
problems and useful references. 

number misprints and undefined 
terms occur the text. The lack 
illustrations concerning many flow prob- 
lems also quite apparent. 

the chapters noted above one 
the least rewarding the one concerned 
with Thermodynamics and Physical Pro- 
perties Gases, and those sections deal- 
ing with imperfect gas flows. The last 
three chapters are topical and interest- 
ing. However, owing brevity and 
absence the development funda- 
mental concepts (for example, the sec- 
tion diffusion and chemical reactions 
and the chapter Magnetogasdyna- 
mics) the reader will have supple- 
ment this information 
sources. 

This text will probably more use- 
ful the research worker. The student 
will better with one the several 
existing good books gasdynamics de- 
spite their omission such timely topics 
flows with chemical reactions and 
magnetogasdynamic effects. 


Dr. 
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Versatile New Engine 
CANADIAN PRATT WHITNEY 


Canada’s first turboprop radical departure 
engine design. The PT6 axial-centri- 
fugal flow, moderate pressure ratio turbine 
engine with free turbine drive for either 
turboprop turboshaft installations. This 500 
h.p. power plant ideally suited for single 


multi-engine fixed wing aircraft, helicopters 
high speed marine installations. From func- 
tional point view, weighs just 250 pounds, 
yet combines rugged service and dependable 
performance with the practical economies 
low fuel consumption and ease maintenance. 


Applications from Experienced and Qualified Engineers Are Invited. 


Available 1961 from: 


COMPANY, LIMITED Longueuil, Montreal, P.Q. 


PRATT WHITNEY HELICOPTERS 


HAMILTON STANDARD PRODUCTS ELECTRONICS 
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years serving Commonwealth 
Air Forces 

decade serving the 
wholly 

Canadian Company 


A 


BRISTOL 


MONTREAL TORONTO WINNIPEG VANCOUVER 


FROM BOXKITE BRITANNIA 
| 
4 


3 
3 
: 
: 
: 


